





















D>» 


YY lly il a 
VOCEV & 


44 


Reet" LN 
RQ yD 0 n0Q.91)) GCG Vs 


aR ESS 
Al “ 





A JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND 







BLACKSMITHS. 











Son || 


L. 18, NO. *:} 
WEEKLY. 


NEW YORK, THURSDAY, OCTOBER 3, 1895. 


} $3.00 per Annum. 
| SINGLE COPIES 6 CENTS, 





CoPpYRIGHT 1895, By AMERICAN MACHINIST PUBLISHING COMPANY. 


For Sale Everywhere by Newsdealers., 


ENTERED AT Post Orrice, New York, As Seconp CLAss MATTER. 








Bicycle Tools—I. 


The great popularity of the bicycle, its 
large sales during this season of 1895, and 
the present great activity in enlarging and 
improving existing bicycle manufactories, 
and the putting down of new plants for the 


production of the ‘‘ winged wheel,’ makes 
all accurate information as to tools and 


methods in successful use in bicycle shops 
of present interest, not merely because they 
produce the ‘‘silent steed,” but 
they are at the present time better equipped 
and present more new practice in the vari- 
lines of small metal manufacture than 
any other shops. There was a time when 


because 


OUus 


lines wholly their own, almost all the tools 
in their shops being of their own design, 
and in most cases of their own make. 
like the ‘‘Liberty,” at Rockaway, New 
Jersey, have hardly a single special tool 
outside of jigs and gages in the place, while 
others have numbers of such crea- 
tions, and it can be safely said that anyone 
familiar with the old armory practice will 
find surprises at every step in almost any 
bicycle shop he enters. 


Some, 


great 


Some of them, it is 
true, are thoroughly bad in equipment, the 
intelligence of the superintendent taking 
place of perfection of plant, while in others 
of excellent equipment sound management 
is clearly wanting. Altogether, the cycle 
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here in America the armories at Springfield 
and Ilion and Hartford were immeasurably 
in advance in tools and methods for small 
work ; later, the sewing machine manufact- 
ories carried the urt a long step beyond the 
armories, and now the bicycle shops take 
the lead in point of small-tool designing and 
operation. 

In April last the AMERICAN MACHINIST de- 
cided to give extended notice to the means and 
methods of the bicycle shops, and it was 
supposed that careful notes and abundant 
photographs from six or eight well-known 
factories would cover all that was of real 
interest in the field, and that a few weeks 
of well-directed industry would put the 
matter in form to begin the publication of 

really full series of articles under the 
heading of ‘‘ Bicycle Tools.” The weeks 
passed, many factories were visited, exam- 
ined, photographed and discussed ; each one 

as found to possess features of interest 
iffering from all the others ; and the weeks 

‘ngthened into months before the task was 
sufficiently complete to make it possible to 
begin a coherent and even tolerably well- 
irranged detail of the practice of American 
bicycle factories. Some of these establish- 
nents, like the ‘‘ Warwick,” were found to 
be based entirely on the armory practice ; 
some, like the ‘‘ Western wheel,” on the 
German locksmith foundation, and others, 
like the ‘‘St. Nicholas,” have worked on 





shops have afforded a most interesting field 
of observation, and their practice cannot fail 
to interest all makers of small metal work. 
So great is the activity at present among 
makers of light machine tools in the way of 
new designs for bicycle work, that had this 
series of papers been begun in June last, as 
was intended, they would now be somewhat 
behind the times, and to reach anything 
approaching completeness they will require 
supplementing with later observations even 
now. 

After careful consideration it has been 
decided to take each part of the bicycle and 
present the different tools and methods em- 
ployed inthe production of that piece in 
different shops, with, in all cases where ob- 
tainable, such records of machine perform- 
ance as will be of interest to superintendents 
and foremen of bicycle factories and other 
light metal manufacturing shops. If each 
factory were to be considered separately, it 
would be very difficult to make the com- 
parisons of tools for performing the same 
operations. In some cases, however, where 
the shops are based on entirely different 
methods, as, for instance, the ‘‘ Warwick”’ 
and the ‘‘ Columbia,” which embody the 
New England armory and sewing machine 
factory practice, and the ‘‘ Western wheel,” 
which is distinctly in the German locksmith- 
ing spirit, a shop comparison is extremely 
interesting. 


— 





Most of the cycle shops opened their doors 
cordially for the purposes of inspection, 
generally, however, with some reservations, 
and sincere thanks are hereby tendered to 
all who have so kindly assisted in obtaining 
the information contained in this series of 
papers. 

Some of the shops reserved some proc- 
most unim- 
portant character, and others, and among 


esses, in cases of a wholly 
them several of the largest concerns in the 
cycle way, gave unrestricted permission to 
use the camera at will through their entire 
establishments, so that if this presentation of 
the art and mystery of making bicycles in 
American shops should fall short of com 
pleteness, it will be from lack of skill on the 
part of the writer, rather than from lack of 
material, for which thanks 
alone to managers and superintendents, but 


are due, not 


as well to workmen, who so often and so 


kindly aided in the production of pictures, 
and the giving of information, which could 
not have been had without their cordial 
assistance. 
The part selected for first notice is 
THE 


WHEEL RIM, 


The ‘*‘ Boneshaker”’ had a wooden wheel, 


with wooden spokes, wooden felloes, and an 





the largest makers look to see the metal 
rim again in extensive use. This view is 
not shared by all makers, however; many 


manufacturers are unwavering advocates of 
the wood rim, claiming its superiority at all 
points ; but should there be no more bicycle 
wheel rims made of steel for the pneumatic 
tire, it is quite likely that such wheels may 
find a very extensive use in horse-drawn 
vehicles, if, indeed, the horse is to be con- 
tinued in But there are undoubted 
fields for the pneumatic-tired steel rim, and 
the most approved machines for the pro 


use. 


duction of such rims will be shown, although 
the wood rim in 
public favor gives it first place here. 


the present standing of 


Wood rims are made of hard maple, rock 
elm, hickory and some other woods, maple 
and elm having the choice, and of the two, 
elm standing first. There two distinct 
of rim, and a 


great variety of modifications of these two 


ure 
methods making a wood 
methods are in use. 

The first 
strips of about } inch thick, plane the two 
sides, steam the planed strips, coil them up 


method is to saw the wood into 


with glue inside of a metal ring, and then 
apply pressure from the inside, which is 
maintained until the wood and glue are both 


thoroughly dry, after which the rim is 
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iron tire ; in some cases the tire was made 
of steel, because the metal tires had a way 
of slipping in case of a quick turn, insur- 
ing the rider a fall, in case the corners 
of the tire were not sharp, and steel tires 
kept sharp corners much better than iron 
tires. Then came the solid round rubber 
tire in a grooved or trough-shaped metal 
rim, and last, the pneumatic tire, in a 
grooved wooden rim, made sometimes of 
one, and sometimes of many pieces of wood, 
glued together, the wood rim in the early 
part of the season of 1895 almost wholly 
displacing the metal rim of equal or slightly 
greater weight, so that in some factories 
the output was as high as 95 and 98 wood 
rims in the hundred machines sold, and 
steel rims were made only to order. Later 
in the season, however, there was quite a 
decided revival of the steel rim, and some of 
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finished inside and out by methods not alike 
in any twoshops visited. A great many shops 
buy their wood rims from wood-rim makers; 
the machines and processes of the Indiana 
Novelty Mfg. Co., of Plymouth, Indiana, 
among the largest or perhaps the very 
largest of the makers of wood rims, have 
been supplied for use here, and will be given 
in place. The Indiana Novelty rim is made 
by the second distinct method, of one single 
piece of wood, and the St. Nicholas rim is 
made of one principal piece, and two glued- 
in joining pieces. There are a vast number 
of different forms of splices and joinings 
for the two ends of the wood rims when 
made with one main piece for the body ; 
many of these are patented, and none will 
be treated at length here, as it is not the 
present purpose to institute any comparison 
of the parts of bicycles themselves; but 
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only to set forth the different methods and 
tools used in making such parts. 


The ‘‘Warwick” shops at Springfield, 
Mass., are, as might be expected, equipped 
with standard armory and sewing machine 
factory tools. The building is excellent, 


workmen are of the class to which 
we have been taught to look for our 
the ** Warwick” 
wood rims on the built-up plan, 
of maple. The stock into 
the place in the form of planks enough 
thicker than the width of the to allow 
for finishing. 


and the 
me 
chanical triumphs; makes 
its own 
rock comes 
rim 
This stock is sawed into strips 
and planed on an ordinary to 
about +inch thickness; the ends are then 


‘* sticker ”’ 


scarfed by hand, making the scarf 5 or 6 
inches long. They are next steamed, and 
are then coiled and glued in outside cast 
iron rings, the natural spring of the wood 
aiding in keeping the outer coil close up to 
the inside of the ring, and the scarfed joints 
coming where they will at random, until the 
desired thickness is obtained ; loose cast 
iron sectors are then dropped in place inside 
of the ring of freshly glued-up wood ; these 
sectors have their inner ends, where they 
approach their common center, finished to 
fit a screw shank spreading cone, which 
screws down into a nutin the iron table on 
which the lie ; this nut 


freedom of side motion ; hence, as the cone 


rings has some 
is drawn down by the screw, wedging the 
sectors out hard against the coil of glued 
strips, the circle of sectors is, within limits, 
self-centering, and the wood coil is very 
efficiently clamped inside the outer metal 
retaining ring. 

The tools for this 
clearly shown in Fig. 1. 


operation are quite 
Wooden wedges 
are driven between the sectors and the wood 
rim where needed, as seen in the filled ring 
in front. 
ring and sectors 


The second ring has the wood 
the 
screw just entered in the bottom nut, ready 


in place, and cone 
to be turned down quickly with the double- 
end hand wrench of cast-iron, seen lying on 
top of the first ring; after 


is turned down as far as possible with the 


the cone screw 
hand wrench, the filling wedges are driven 
where then the 
seen leaning against the bench, is passed 


long, round bar, 


needed, g, 
through the eye of the cone screw, and the 
final squeeze is given by two men on this 
bar. Beyond the second ring are seen other 
rings empty, and the filling sectors piled 
behind them on the bench, ready for quick 
use as soon as the glued wood coil is in 
place in the ring. 
screw appear just beyond the second ring 
on the bench. These are expensive tools, 
and cannot be very rapidly used, and there 


The glue pot and a cone 


must be a large stock on hand, as it takes 
the glued-up wood rims a long time to 
dry, and the pressure cannot be removed 
until after the glue has set, and should not 
be disturbed before the whole job is thor- 
oughly dry. It is absolutely essential that 
rims made by this ‘‘ laid-up”’ method should 
be driven by the central up 
perfect joints; otherwise the rim produced 
is worthless. 


pressure to 


When perfectly dry these rims are finished 
on a ‘‘ variety molding machine” 
Fig. 2. This machine, as is well known, 
consists of a horizontal table on which the 
work is moved by the hands of the operator 
to bring it in contact with cutting heads on 
vertical spindles ; spindles extend 
downward below the table and are driven 
from underneath, the cutting heads alone 
standing up above the table; the cutting 
heads have smooth cylindrical work guiding 
collars next above the top of the table, and 
the work is guided either by pressing some 
portion of the work against the guiding col- 
lar, and permitting the cutters projecting 
beyond the collar to act on the work at some 
point above the collar, or, as is very often the 


shown in 


these 


case, the work is placed on a wooden pattern 
base provided with spurs on top which enter 
the work a little way and so keep it in place 
on the pattern, while the pattern is pressed 
against the guide collars, and in this case 


the cutters can act over the whole of one of 
the outer surfaces of the work. 
To 


machine it is put inside of 


finish the wooden wheel rim on this 


a metallic ring 
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which fits the outside of the glued-up rim 
blank, these blanks being of the uniform 
diameter fixed by the gluing rings as shown 
in Fig. 1. 
sizes of wheel rims required, and each size 


There are a great many different 


of rim requires a full set of tools, if the sys 
tem of manufacture adopted makes the out- 
side diameter of the rim the guiding and 


‘spotting” surface for locating the rim 
during the performance of the various oper- 
ations thereupon. The cutters are of the 


proper shape to produce the rounded fnner 
surface of the wheel rim. After the inside 
of the rim is cut to shape the rim is taken 
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ters, as opposed to the lathe plan in which 
the work revolves and the cutter or tool is 
stationary, and said that this plan was feasi- 
None of these molding 
machines were in use on the day of inspec- 


ble, and still in use. 


tion, however, while a row of special rim- 
turning lathes was actively employed on the 
work. 
lathe, and the gun-stock turning lathe are 
all milling machines in type, inasmuch as the 


The molding machine, the Blanchard 


work is fed to rotary cutters, and in general 
terms it is safe to say that lathe cuts are 
cheaper and faster 
making than milling machine cuts; it 
that 
cases, and statements 
ally true are sometimes con- 
tradicted by special practice, 


and require less tool 
is true 
alter 
gener- 


circumstances 


but so far as the bicycle rim 

finishing is concerned, the lathe seems best 
fitted for its production. 

HuGu DOLNAR. 


ape 


Spirals on the Milling Machine—Notch- 
ing and Hobbing Worm Wheels. 
The common formule printed on the 
tables that accompany milling machines, to 
be in with drill, 
spiral cutter, worm-wheel cutting, etc., are 
generally, not only a source of profound 
mystery to the workman, but tothe foreman 
as well. While they appear simple to the 
milling machine makers who have prepared 


used connection twist 


them, and are so to anyone familiar with the 
mathematical principles underlying them, 
they are a bugbear tothe general mechanic, 
just because he has little acquaintance with 
such rules, which is, of course, no fault of 
those who make the tables for use, and not 
for instruction. 

One thing that acts as a barrier to a more 
intelligent use of the rudiments of arith- 


Hypotenuse 








a 
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Fig. 4 


SPIRALS ON THE MILLING MACHINE. 


out of the outside guide ring, and placed on 
an inside guiding ring, and the outside of 
the rim is grooved, the cutters in the vertical 
head being changed to suit. This is seem- 
ingly a very simple and straightforward 
method of making wheel rims, and, like all 
the work done at the ‘‘ Warwick,” the excel 
lence of product is undeniable. The power- 
ful means employed to force the wood strips 
into close contact while gluing up, and the 
heavy cast-iron gluing rings used, insure a 
perfectly joined and formed wheel rim. <A 
large number of gluing rings and inside 
sectors are required for each size of rim 
produced, and the operation of laying up the 
rim is not rapid or cheap. Two men are re- 
quired in the process, and while the product 
is as good, probably, as can be had by any 
method, it demands far more labor and more 
expensive tools than some other systems of 
The method of finishing 
the rims on the shaper is less objectionable 


wood-rim making. 


as to comparative cost, perhaps, than any 
other step in the Warwick wood-rim manu 
facture. 

A large establishment which was opened 
for full inspection with a request that no 
mention of name be made, carried out some 
probably expensive experiments with special 
automatic wood-rim finishing machines, on 
the molding machine plan, with rotary cut- 





metic, which most mechanics possess, is the 
quite common impression that the use of 
letters as symbols or signs in mechanical 
illustration involves a knowledge of algebra 
in order to use them, This is no more true 
in connection with geometry or trigonometry 
than it is with a mechanical drawing where 


letters are used to designate the parts. 
Algebra as a mode of calculation, indis- 


pensable perhaps in abstruse problems, and 
preferable as a method in many others, is 
not by any means identical with letter 
emblems. 

As an illustration, examine the formule 
given by Messrs. Brown & Sharpe in their 
circular hand-book, where they devote two 
or more pages to the method of calculating 
spur-gear dimensions by the rules of diame- 
tral pitch. 

Having said so much by way of removing 
a common superstition about lettered for- 
mul, let us see what one or two of them 
mean 

For example, if we take one of the index 
tables accompanying a universal milling 
E. Garvin & Co.’s, for i: stance, 
we are confronted with an imposing array of 


in actual cases of common practice. 


machine, E. 


tigures, systematically arranged in columns 
and cross divisions. 

To the apprentice boy, or novice in the 
use of these tables, though he may be an 
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excellent mechanic, this array of fi 
something 


fur 
appearing lik: 
bill of fare to the rustic who though: 
must eat everything on the list to 
whack at the pie. 

And yet the whole table is only a 
tion of repetitions, and any line of fig 


formidable ; 


in the schedule is quite simple when 
lyzed. 

Take, to start with, the ‘‘ Table of A: 
and Gearing for Spirals,” and right w 
this title is a series of spaces having in 
and subdivisions up to four inches, al 
which is printed and ‘Di 
eters.” Seeillustration, Fig. 1. These fig 
refer of the work—t 
drill, spiral cutter, or whatever it may bi 
be cut. 


‘** Inches ”’ 


to the diameter 


The spirals are the grooves in the drill 
cutters to be cut, and the result 
though in a different way, is the same 
that secured by cutting a thread or scr 
in a lathe. 

If a thread tool, V or square, were 
rigidly in the milling machine, in the | 
tion of the cutter, standing still, instea 
revolving, however, the result would be 


obtain 


In this case the action on the w 
would be like that of a planer pushing 

work against the cutter. The same thi 
occurs in a lathe when using a cutting 
tool. The planer tool 
groove on flat work, the lathe tool is doi: 
the same on round work. 


same, 


is cutting out 
For convenier 
the work moves instead of the tool in b 
cases. But the tool might move, as in 
shaper or milling machine, when a keyw 
is planed or milled out. In the planer a 
shaper the cutter is fed into the work 

in the lathe. 
work is fed onto the cutter, for depth 


cut, and might be on shaper by lifting 


In the milling machine 


saddle or knee. 
But 
in cutting spirals and screw 


is chang 
threads, 
volving a double motion in one or m 
ways, and the best way to describe it is | 
dealing first with plane surfaces. 

The groove on a screw or spiral cutter, 
twist drill, has elements in common with 
groove on a flat surface. It is easy to s 
that a cutting-off tool in a lathe makes t! 
same groove on round work that a planer 
or shaper tool does on flat work for k« 
Or 
deep, made on a round pic 


the element of direction 


seating, no matter how it is done. 
groove ;'y' 
1” 

same as a groove 3.14” long, made with t! 
same tool in any way on flat material, in 

planer or shaper; or very nearly the san: 
as any such groove made in a milling m 

with revolving cutter or saw, thi 
work or cutter moving 


in diameter, would be very nearly th 


chine 
direction 
And in all the instances the cutter of what 
ever shape is acting upon but one point < 
the work at a time, so that the provisio1 
for clearance on the cutting tool, of what 
ever shape, must be that required in 
cutting tool for straight work, whether use: 
in lathe or planer. 

To illustrate in Fig. 2. 
aaa" 


in one 


The cutting too 
must have side clearance as at aa 
and bottom or end in a as 
a general rule. If the grooved was to b 


clearance as 
planed on an angle, as shown at 5’, then th: 
work or the tool would have to move in th 
path of that angle either by arranging on 
or both in such a way that the cut could bi 
made by a movement in one direction, or 
else, so that the tool or the work, or both it 
conjunction, could cover the same path by 
two motions. 

In the latter case, the tool a’ must mov: 
diagonally, sideways to ¢ and endways to / 
or the work must move in the same mann 
is moving 
towards f orc, the work 5” must be moving 


towards e and d, or else while a” 


towards e or d, respectively. 

Now, the whole practice of gearing th: 
lathe for screw cutting, and the milling 
machine for spiral work, as well as setting 
the table ata proper angle, is the applicatior 
of this plane movement to curved surfaces 

Coming then to the milling machine tablk 
again, and looking at the upper left-hand 
corner, we find the number of inches to on 
turn of the work (see Fig. 1). This may bi 


understood by looking at the 3x4" cylinde: 





ter, 
vith 
to Ss 
es t! 
planer 
ke 
Or 
pic 
ly tl 
ith tl 
in 
sant 
g mi 
vy, the 
ection 
what 
int « 
Visio! 
what 
| in 
er used 


1g too 
it aa 
nh @ as 
s to lk 
ren the 
>in the 
ing on 


yuld bi 


ion, or 


both it 
ath by 


st mov: 
ys to/ 
mann 
moving 
moving 


ing th 
milling 
setting 
licatior 
urfaces 
ne table 


‘ft-hand 


Ss to ont 
may be 
ey linde! 
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the bottom of Fig. 8. To use an old 
istration, take a piece of 


paper 3 inches 
ng, and its width equal tothe circumfer 
ce of the cylinder, 2.356 inches, with a 
igonal A B equal to 3.82 inches in length 
iwn upon it, as shown by the hypothenuse 
the triangle A C B, and assume this paper 
be wound about the 4-inch cylinder, then 
ll AB form the curve F FF. B C the 
rcumference, and A C the pitch 

If we take the hypothenuse and describe a 
iadrant or quarter of a circle with 3.82 

r its radius, and draw the tangent as 
iown at # D, we have enough trigonomet- 
al elements to explain this particular 
se. 


The tangent F D is tothe radius A Z as 
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p. 211, we find the angle for tan. 
, or about 2§ 
Looking at 


0424 to be 
2° 26 
D,in Fig. 4, it can be seen 
how the thread on A unfolds into such an 
angle. 

In Fig. 3, the pitch made the cosine, and 
the circumference the sine, while in Fig. 4 
the circumference becomes the cosine, and 
the pitch the sine, which explains the change 
in the formula. 

In Fig. 4 A, the dotted lines show the 
angle on the bottom of the hob which does 
the cutting, making it plain why the work 
should be swung around, as in B. 

The angle of thread is just the reverse 
underneath from what it appears on top, so 
that most men in setting the work for cutter 








785 is to 1, and 2.356 is to 3.00 as .785 is to 


|. But 2 356 is the circumference of our }' 
liameter twist drill or whatever it may be, 
ind 3.00" is the pitch of the same. 


livide 2.355 by 3.00, we get 


So if we 
.785, the ratio 
The 


ratios then of circumference to pitch, sine to 


if the tangent to the radius, or 1. 


sine, and tangent 


ise as .785 tol. 


to radius, are in this 
And by turning to the 
able of ‘Natural Trigonometrical Func 
tions,” say in Nystrom’s Mechanics, p. 247, 
ind finding .785 in tangent column, we find 
38° at the top of left-hand column, and 8’ in 
the column of minutes, to which 38° 10’ is 
ipproximate as one-sixth of 60’, as printed 
m the Garvin milling machine table. 

In finding the tangent of the angle for 
setting the milling machine for cutting a 
vorm wheel the formula is reversed, and 


pitch 
cire. of cutter 


eads : tan. = ; or the dis- 

ince from the top of one thread on the 
vorm or hob to another, divided by the 
ircumference of the same. 

In Fig. 4, where the angles are exagger 
ited to make it plain, let A illustrate the 
worm or hob cutter that is to run in the 
worm wheel B. Wioaen the bob is cutting B 
the milling machine is not set on an angle, 
is that is furnished by the thread of the hob 
tself; but it is the practice usually to start 
he work with a cutter like (, to be followed 
vy the hob. 

In this case the work is placed in position 
'y turning the milling machine table to the 
ingle corresponding with that on the thread 
f the worm or screw pinion. 

In Fig. 4, allowing A to be 14 inches in 
liameter, the circumference would be 4.71 
inches; and the pitch being 5 per inch, the 
listance from top of one thread to next 
would be .20".; and the formula would be 
_ pitch | 20 - sine 

cir. 4.71 cosine 
be .0424 for the tangent ; and turning to the 


+ 


table of tangents, say Nystrom’s Mechanics, 


tan , which would 


MACHINIST 


to me the complaint that too many articles 
bearing on such 
readers know 
them do. 


topics assume that the 
more than a great many of 
While the time and effort seem 
ingly necessary to secure any kind of tech 
nical knowledge raises a barrier to their 
making any kind of an effort in this direc 
tion A. H. CLEAVES. 
Chicago, Il 
ities acacia 


A Double Spindle Lathe. 


We present herewith two views of a new 


lathe. This is not, as might be supposed at 


first glance, an attempt to provide a lathe 
that will turn two pieces of work at once, 
but is simply an attempt to satisfactorily 
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and remove them ; they usually make trouble 
with the feed arrangements, and when the 
large work is put into a lathe so raised, the 
rest must be drawn out so far as to render 
the tool very poorly supported 

As shown in the front view, the lathe is 
adapted for use on the smaller work, and is 
no different from the regular 24-inch lathe of 
the same make, except that the end of the 
spindle projects somewhat more to give 
room for the pinion that drives the supple 
mentary spindle, and the tail stock is some 
what heavier than it otherwise would be. 
In other respects the lathe is unchanged, and 
handles just the same as the regular 24-inch 


lathe ; the intermediate being moved out of 


3 


enga 


s 


ement with the pinion so that the sup- 
plementary 
rest. 


spindle can remain at 
When the larger work comes along, 
it is only necessary to connect up the 
gears, put a suitable face plate or 
chuck on the upper spindle and put 
the work on the upper pair of cen 
ters, an extra tool post being provided 
for bringing the tool up level with 
the center if this is desired, though 
it is, of course, not always necessary. 
Though we may wish that every 
machine should be 
with lathes suitable for 


shop equipped 
doing any 
job that comes along, it is quite cer 
tain that them never will 
be, and it is equally certain that this 
lathe is much better for the range of 
work within its 


many of 


than a 
24-inch lathe would be with raising 


capacity 


blocks, while it is also more con 
venient and efticient for the smaller 
work than a 88-inch lathe would be, 
While it is 
better than the blocked-up 
lathe it is also always ready, and the 
time of 


other things being equal. 
actually 
raising and lowering is 
saved, 

Though the lathe is a rather bold 
innovation, and will be’ likely to 
impress many mechanics unfavorably 
at first, yet, all 
it must, we 


things considered, 
think, be conceded to 
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C to start the same, set the milling machine 
the wrong way, and can only be convinced 
of their mistake when they find that the 
hob cutter will not follow the other. 

In starting the hob after using (, it 
should be made to enter the cuts made by 
the latter, otherwise there is danger of split- 
ting or mangling the threads of the wheel. 

Under another head I may describe how 
accurate graduating machines are constructed 
by using the worm wheel put together in 
two or three sections. 

I have been prompted to write the above 
rather prolix description of Figs. 3, 4, ete., 
from the fact that a number have expressed 
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DOUBLE SPINDLE LATHE. 


solve the problem presented by the man 
nine-tenths of whose lathe work can be done 
in a 24-inch lathe but who occasionally has 
a job of boring or turning which, though 
perhaps requiring no heavier cuts to be 
taken than the smaller work does, yet re- 
quires more swing in order to handle it at 
all. 

We all know that the usual solution of 
such a problem is ‘‘ raising blocks” for head 
and tail stock. These are much more gen- 
erally used than machinists brought up in 
large and fully equipped shops have any 
idea of, and they are by no means satisfac- 
tory. It takes much time to put them in 


have peculiar advantages for the particular 
field it is intended to occupy. The other 
features of this lathe will be readily under- 
stood from the engravings, though we should 
add perhaps that the tool posts, though in 
appearance just like the ordinary ones, are 
really different and probably more than 
twice as stiff and three times as good gen- 
erally as the regular post of that type. 

The lathe as shown has a 10-foot bed, 
takes 6 feet between centers, swings over 
the carriage 24 inches and 38 inches, has 1/,- 
inch hole through spindle, and weighs 5,500 
pounds. It is manufactured by J. J. Me- 
Cabe, 14 Dey street, New York. 
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As Others See Us. 


In an article by Mr. A. E. Outerbridge 
Ir., in the current number of the Enginees 


Mam i"é the 


liscovered that in this country the labor 


iuthor claims to have 


conflicts which have occurred have been 
spontaneous uprisings of masses of down 
trodden operatives, driven to despair through 
long-continued oppression. On the other 
hand, those in the United States have not 
been of this character, but have been caused 
ind directed by a few ambitious leaders 
How truly comforting this creed must be 
to American employers! Their workmen 
are always in the wrong, the dupes of 
ignorant agitators, whilst in England they 
are equally invariably in the right. We are 
well aware that the view is pretty generally 
held in the States that any tumult or riot on 
this side of the Atlantic is always due to the 
oppression of a bloated aristocracy, but one 
hardly expects to find ignorant claptrap of 
this sort in a journal of the standing of the 
Kngineering Magazine, though we have 
learned to take it as a matter of course in 
the American daily press. Mr. Outerbridge 
makes also the usual misstatement as to the 


absence of class prejudice in the States, a 


fiction many Americans have repeated s¢ 
often with a view to tickling the ears of the 
groundlings that they have at last come to 
believe it themselves, though almost every 
village there has its exclusive clique, and in 
certain parts of the States a white American 
citizen refuses to ride in the same car with a 
colored one, a somewhat curious Commentary 
on the social equality boasted of by Mr 


Outerbridge.—Hugineering (London) 


—— i> 


Management of Men—Nursing Jobs. 


Clarence E. Bement, of Lansing, Mich., 
read a paper before a recent meeting of the 
Michigan Engineering Society, in which he 
said : 

No problem worries the average superin 
tendent more than the management of the 
men. Asa plant increases in size and more 
men are employed one loses his personal 
grip onthe employes, and is more frequently 
tempted to deal with them as a body, and 
not take personal peculiarities and conditions 
into account. This on the part of the em 
ployer leads to lack of sympathy, and the 
laying down of arbitrary rules that do not 
always work to the advantage of the men, 
and on the part of the men to a spirit of 
‘not caring a damn” that is most injurious 
to the employer. <A spirit of accommoda 
tion must be cultivated, and no superintend 
ent should ever decide a question with 
relation to his men while angry. In my 
judgment more labor troubles arise from 
both sides going off at half cock than from 
any other cause. Small personal accommo 
dations to men I have found of the greatest 
value in tying them to one’s interest and 
making them feel that your good and pros 
perity was theirs. But in this connection the 
foreman becomes of great importance, as 
well in that as in the direct manufacturing. 
A superintendent’s grief in connection with 
the handling of men generally comes from 
those departments whose foremen lack judg 
ment and good common sense. But fore- 
men are the most important elements in 
good and economical manufacturing. It is 
very easy to define a good fofeman, but not 
so easy to find him. He must, to crown all, 
be systematic, then be able to get along 
with men, and know when they are doing a 
day’s work and how to make them do it. 
He must have firmness, determination and 
nerve, and ought to be a_ first-class me 
chanic in his line. 

In these days of piecework there has 
arisen a new difficulty in manufacturing. 
It is called nursing a job, and consists in 
doing only as much of a day’s work as will 
make fair wages and not lead to a cut, the 
man arguing that if he makes $2.50 per 
diem on his machine his piece price will not 
be disturbed, while if he makes $3.50 per 
diem, which he can easily do, it will simply 
result in his wages being cut to a basis of 
$2.50, and making him work so much harder. 
This system of nursing jobs exists in every 
shop where piecework is being done, and 
especially where a number of machines are 
doing the same class of work, and you are 
largely dependent upon the sagacity of the 
foreman to discover and remedy the trouble. 
It sometimes necessitates the changing of 
the entire force. Another drawback to 
piecework is the education of the men to 
think that it is worth more to do the same 
thing by the piece than by the day. For 
example, aman might turn out a hundred 
pieces of a certain kind for a day’s work, 
for which he would be satisfied if he re- 
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ceived $1.50 per day, but if you wanted him 
to work by the piece he would expect to 
receive $2 for the same amount of labor. In 
other words, the men look upon piecework 
as a sort of fetich which the employer is 
willing to pay something for worshiping. 

The men who expect to receive more per 
piece for doing work by contract than they 
receive for the same work done by the day 
cannot be numerous in the machine trades, 
since, so far, they have entirely escaped our 
observation. 

_ <iee _ 
Special Double Turret Screw Machine. 

We give an illustration of a screw machine 
adapted especially to bicycle work, such as 
the H pieces for pedals or other parts that 
require to be machined at each end, and 
where it is an advantage to do both ends 
simultaneously. 

Such a piece is held in a special pair of 
jaws in the chuck, which is mounted in a 
special rest placed midway of the bed. The 
chuck revolves in a ball bearing, and is 
driven positively, regardless of oil, by the 
chain shown, which, when the machine is 
working, passes over a sprocket wheel on 
the countershaft. 

There are three friction-clutch pulleys on 
the countershaft, providing for necessary 
changes of speed and also a backing motion. 

Both turrets revolve automatically and 
have six holes for tools. 

The bed, chip pan, ete., are the same as 
the regular No. 2 screw machine of the 
same make, and the machine is made by 
The Garvin Machine Co., Laight and Canal 
streets, New York. 

—— 
A Special Planing Machine, 

Mr. W. L. Cheney, of the Meriden Ma 
chine Tool Co., Meriden, Conn., having 
found some difficulty in getting forming 
tools planed up in the way he thought they 
should be done, finally built a machine for 
the purpose, which machine forms the sub 
ject of this article. 

As we believe in labor-saving devices 
(devices which save us labor), we asked Mr. 
Cheney to himself write out an account of 
the machine, which he does as follows, with 
a few modifications : 

The idea of the planer is this: We could 
not finish the surface of forming tools 
smooth enough on anything less than our 
20-inch planer. Having worked in a shop 


yourself, it will be unnecessary to enlarge on 
the ‘‘innate cussedness of inanimate ob 
jects” that always made it so happen that 
when we received a particularly urgent 
order for a forming tool, this 20-inch planer 
had just begun a lathe bed that couldn't by 
any possibility come off that planer under 
two days, and that when we did finally get 
started on forming tools, there would be 
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sides of bed. and keyed beside. The ope 
the housing is 14 inches wide, a 
inches high above the table. There 


movable cross rail, all necessary uy 


and-down motion for a 5}-inch openi: 
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such an accumulation of 
that we couldn't plane ar 
lathe bed for a week, ir 
quence of which we h 
get many lathe beds' | 
outside, and then after th 
was over, have the sat 
tion of seeing the big 
without work for a 
From anesthetic point of 
it was also annoying 

a big planer tied up plat 
little piece of steel not o\ 
big Well, then (Ben 
Wilson, forgive me), the 
lem was to find something 
would do this work, but 
wasn't big enough, so 


would be under the tempta 





to put lathe beds on it—s 
Said ‘‘crank planer” coul 
find any crank planer 

would plane over about 
inches long, while we n 
be able to plane 24 inches 
least Came to the conclus 
that we could fake up sor 
thing for the same or less « 
than the crank planer t 
would do us O. K. Thou 
might as well make it plan 
inches while about it, as 





wouldn't cost any more, se 
we had a 6-foot lathe bed p 
tern. Took this pattern, thi 
ened it all over, so it’s not | 
than 1 inch thick anywhe1 
tacked on pieces for chee! 
etc. The housing is not k 
than 2 inches thick any wher 
is in one piece, is bolted 
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» 
ing evidently capable of achievement 
od word) with the slide that holds the 
wl box. This, of course, adds to the 
vidity 
The table is gibbed to the bed. The 
hy] 


) 


e has a babbitted nut 6 inches long; 
e screw is 2 inches diameter, } inch pitch, 
lis the good old reliable square thread. 
he ratio of belt speed to table speed is 
»: 1, in consequence of which this planer 
ll take a chip that would keel the 20-inch 
laner right over. The amount of cast-iron 
it lets it take a very smooth cut on fin- 
hing forming tools, which we do with thin 
eces of steel filed to the shape wanted, 
id held in a special holder. 
The thrust of the screw is taken by ball 
irings ; the worm feed is to overcome the 
ifficulty we had in taking broad cuts in 
nishing on the regular planer formerly 
sed ; the operator would tap the handle of 
he feed screw with a light copper hammer, 
vhich was all right when he wasn’t think 
ig of his girl, or something of the sort. 
‘therwise (and usually), he would hit it a 
ttle too hard just about two chips before 
ie last, and either break the cutter or tear 
ie Whole thing up so it was necessary to 
egin all over again—usually both. 
Ile now feeds the worm shaft about a 
uarter of a turn, and gets the same result 
iat he formerly vot with the copper ham 
ier When he had good luck. When used 
r rough work or for ordinary planing the 
yvorm gear is thrown out. The picture 
hows that the worm shaft is in a swivel 
ox, and a latch holds it in gear or out 
f gear respectively, by bringing up 
vainst one side or the other of a pin. The 
sition of the latch is adjustable by two 
crews for wear. When the worm is out of 
ear the screw is worked by the handle 
nthe usual way. The worm arrangement 
s exactly the same on both screws. The 
power cross feed is taken from the stud on 
the same rocker that carries the belt ship 
ping fingers, and the amount of feed is 
isily varied by moving the clamp tbat 
carries the rod nearer to or farther from the 
center, The construction of the shipping 
cam is shown in the sketch. The cam 
itself is simply a piece of 4 inches wide by 
! inch thick machinery steel, with the slot 
A roll on the same stud that 
carries the rocker (the rocker that carries 


cut as shown. 


the belt-shifting arms) supports one end of 
this cam, and the connecting rod, which is 
pivoted to the reversing lever worked by 
the table dogs, supports the other end of 
the cam, and the cam is held in place later 
ally by the belt-shifting rocker itself, and 
has no other guide than these. Of course it 
does not move strictly in a straight line, as 
the variation due to the are in which the 
reversing lever moves (being pivoted at its 
center) affects the cam slightl¥, but it shifts 
the belt all the same, and is_ practically 
O. K., and is as cheap and efficient a device 
as I have seen. There is no power down 
feed, as it is evidently not needed for our 
special work. 
—— 
Improved Milling Machines. 

We present herewith illustrations of a 
plain and of a universal milling machine 
that have some new features. 

Referring first to the plain machine and 
omitting mention of those features clearly 
shown by and understandable from the en 
graving, we note that the main spindle is 
hollow ; has a tapered front bearing running 
in a solid, babbitt-lined cast-iron box. Pro 
vision is made for adjustment for wear. 
Large cone pulleys and a wide belt are used, 
and as there are two speeds to the counter- 
shaft, the back-geared machines have 16 
spindle speeds, which are in regular pro- 
gression. 

At the rear end of the spindle is a new 
feed-driving device, by which three different 
rates of feed are obtained by simply moving 
the small lever shown. Taking the middle 
position of the lever, moving it in one direc 
tion doubles the speed, and moving it in the 
other halves it, a pointer upon the lever 
indicating the rate at which the machine is 
feeding. Then there are four steps upon 
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the feed cones, and thus a total of 12 differ 
ent rates of feed 

The importance of the wide range of 
feeds and the lever changes will be appre 
ciated by experienced milling machine men 
The feed is also made powerful; the feed 
belt being 1} inches wide, and running on 
large feed pulleys 

The arrangement of the crank handles by 
which the machine is manipulated is th 
same as has been previously used by the 
same builders, the shaft by which connec 
tion is made to the elevating screw being 
placed at such an angle that the crank can 
remain upon it, ready for use at all times 
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the saddle ind the platen has a quis k 


return 

Three sizes of this machine are built ; the 
one we illustrate being the medium or No. 2 
machine Which has a platen feed of 24 
inches ; cross motion of saddle 7} inches 


vertical movement 20 inches; working sut 


face of table 34x10 inches: range of feed 


from .006 inch to .187 inch per revolution 
of spindle ; distance from center of spindle 
to overhanging arm 5. inches, and weight 


” OOO | ounds 


The same description applies to the main 
features of the universal machine, which has 
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New MILLING MACHINE. 


without interfering with the  cross-feed 
crank. In the larger machines a special 
anti-friction bearing is used to facilitate 
raising the knee. All movements are in 
dexed by plain dials, reading to .00L inch, 
and the platen is locked in position when 
desired by the small lever seen at the left 
of the knee. The feed is in either direction, 
and is automatically thrown out by dogs 
which are so arranged that the platen can 
be moved by hand past either of them with 
out changing their position. The feed is 


reversed by the small lever seen on top of 


its platen mounted so as to swivel to any 
desired angle ; the swivel base being circular 
and of the largest possible diameter, so that 
at whatever angle the platen may be set 
the bearing is the same, and is a large one. 
Four bolts, easily accessible, bind the 
swivel plate in any desired position. Gradu 
ations are placed on the outer edge of the 
swivel, and the platen may be turned com- 
pletely around and spirals cut up to and 
beyond 45 degrees if desired. 

This machine is also regularly fitted with 
an automatic feed for the saddle (in line 


with the spindle) and with automatic, ver 
tical feed for the knee also if desired All 
feeds are controlled by levers mveniently 
located and operated from the front of the 
machine 

The indexing head is so arranged that 
the swiveling block carrying the spindle can 
ln turned cle ir over i compl te re volution, 
so that it can be used in either direction 
This gives the Operator more choice is to 
the character of cut he shall make, and in 
cutting bevel gears, for instance pe rmits 
some cuts to be taken without tendency to 
lift up, or dig into the work ; which might 
otherwise be troublesome on this account 
By this arrangement also right and left-hand 
cuts can be taken without changing the 
cutter. The block carrying the spindle is 
always fully contained within its support, 
and} there is a device for locking the spindle 
while a cut is being taken, thus relieving 
the mechanism from. strain There is on 


a cup-shaped dial for rapid 


this spindle | 


indexing 

The tail stock has an idjustable center 
bar which is raised and lowered by a rack 
and pinion for taper work, and there are two 
centers formed upon the bar—one for the 
smallest work, the other for larger work, 
Indexing can be done up to 860, and there 
isa full set of change gears for cutting 
spirals 

Two sizes of this machine are built, the 
larger or No. 3 size, which we illustrate 
having a length of platen feed of 27 inches ; 
cross motion in line with spindle 7) inches 
vertical range 19 inches ; working surface of 
platen 48x94 inches ; swing on index centers 
21x12 inches; range of feed per revolution of 
spindle .006 inch to .1inch, Its net weight 
is 2.800 pounds 

A good idea of the methods pursued in the 
manufacture of these machines may be had 
from the articles published in our issues of 
August 29th and September 5th, in which 
some of the special devices employed by 
the builders, The Cincinnati Milling Ma 
chine Co., Cincinnati, Ohio, are described 
and illustrated 

am - 


LETTERS FROM PRACTICAL MEN, 


Radial Icicles, 
Editor American Machinist : 

It seems quite possible that if your corre 
spondents continue the discussion of the 
above question, they will explode the old 
notion that particles leaving the periphery 
of a revolving wheel by centrifugal force 
go olf on a tangent, So far as the wheel 
itself is concerned, the icicle, whether solid 
or liquid, never has, nor never will do any 
thing of the sort. The drop of water starts 
olf in a radial line, and were it not for 
atmospheric resistance and gravity, I fancy 
it would go on an involute curve, starting 
radially. Should a sheet of paper be fast 
ened to the side of the bicycle wheel, and a 
frictionless pencil be caused to draw a line 
on the paper as it leaves the rim by centrif 
ugal force, the result would be very unlike 
a straight line tangent to the wheel, 

If your correspondent who disputes the 
radial fling of the mud, because the bicycle 
rider gets splashed in the back, had thought 
twice, he might have abandoned the argu 
ment. Although the rider is going forward 
as well as the wheel, he is only going half as 
fast as the top of the wheel, and so has just 
as good chance to get too much mud, as if 
neither wheel nor rider were advancing. 

Joun FE. SWEeEr. 





A Stump Lathe, 
Editor American Machinist: 

I once worked at Smith & Black’s, they 
ran a country job shop, and did anything 
that came along, from sewing machines to 
saw-mill work. 

One day a man brought in a job; it was a 
square 4-inch shaft about 12 feet long with 
an 8-foot lagged pulley on one end ; he said 
‘‘all-fired hard” he 
couldn’t get it off, said it got loose about 


the pulley was on so 
a year ago, and he took some ‘‘ salmony ” 
(sal ammoniac) and made a rust joint, and 
it had stayed ever since ; well, he wanted a 
bearing turned about 2 feet from the end of 
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the shaft, to steady it in running ; as our 
long” lathe was but 20-inch swing, and 
would take but 8 feet between the centers 
I did not see how it could be done 
The old man, he went out and looked the 
job over, and chewed a stick awhile, and 
finally told him to unload it 


The shop set neur an old ipple ore hard 


1 one of the trees grew so near the shop, 


ant 


you could pick the apples from the pattern 
although I never tried it (%) 
the old the 
patternmaker and myself, and struck a line 
the lathe out of the 
the of the 


apple tree, then he had us saw the tree off 


shop window 


The next morning man took 


level with the shears of 


end window and across trunk 
so the stump was level with the ways of the 
lathe, the tail stock was then carefully set 
on the stump and secured with lag bolts, 
the shaft and pulley put in, and the end 
held by face plate 
(we didn’t have any of 


the shaft was held in the steady rest, and 


being clamped to the 
chuck), the center 
the bearing was turned as ordered. 

It was a good job well done, but I never 
knew if the stump was inventoried as tools 
or real estate. A. P. Press. 


Teeth on Gear Patterns, 
Machinist : 

I was glad to see Mr. Dingey’s article in the 
of August 22d, « 
do a little different 


Editor American 


AMERICAN MACHINIST on 


‘Gear Patterns. I 














TEETH ON GE 


from Mr. Dingey; I make spur gear patterns 
by turning the blank under size, but I glue 
all the teeth on and pin them from under 
side on large patterns and from points of 
teeth on pinions. I space carefully for 
blanks, and glue on the small pieces for bot 
toms of space first, having them just the 
right width hight; the 
blanks for teeth, and last fill the space be- 


and then glue on 
tween tooth blanks temporary to keep from 
breaking off the ends when turning to size. 
Inthe sketch I send 1, 1, Lare the tooth blanks, 
2, 2 bottom of space, 3 temporary piece, and 
4 is pins; this method insures a good strong 
pattern and leaves the fillets with no feather 
edge to break off. 

I think the dovetailing method out of date 
and not as good as to have the teeth put on 
solid. I find but little difference in working 
teeth on the wheel or off, the time saved 
from not dovetailing will more than make 
up for the extra time it takes to work the 
teeth on the wheel. 

I send herewith a sketch of a small plane 
I had made to assist in working out teeth of 
gear wheels when fastened on to the pattern, 
it is made thin enough to go between the 
teeth, and is a great help after a very little 
practice. EZRA Estep. 

Plano, Ill. 


Graphical Methods and Logarithms, 


Editor American Machinist : 
The graphical method of finding the pow- 
ers and roots of numbers given by ‘“‘ M. E.,” 
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in your issue for August 8th, certainly pos 


a single 


sesses the merit of combining in 
diagram the methods of finding any root or 
power of a number very readily after its 


square and square root are found. 
The practical difficulty with many graphi 
in the AMERICAN 
W here lines inter 
is difficult to deter 


methods was pointed out 
Macuinist for May 23 
at it 


mine the exact point of intersection or to 


sect an acute angle 
measure the lines accurately. 

I agree with ‘‘ M. E.” that 
methods and diagrams will 
Per- 


haps the chief advantage of the graphic 


the reasonable 
uses of graphic 
admit of much further development. 


diagram lies in the ability by its use to form 
a continuous graphical record from a series 
of In other 
words, if the value of one quantity, be it the 


isolated facts or numbers. 
horse-power of a steam engine, or the popu- 
lation of a city, or anything else, is depend 
ent on some other quantity, as the steam 
pressure or time, we can, by plotting a few 
values of one quantity, corresponding to 
known values of the other, obtain a graph 
ical record of all the values of and changes in 
the quantities. And, as in the case of statis 
tics, we may often extend the graphic record 
with some degree of certainty beyond the 
the Tabular num 


statistical facts in 


limits of known values 


are ‘‘ stubborn” 
more ways than one; they can hardly be 


made to show their full significance unless 


bers or 


plotted or otherwise graphically presented 
The autographic record made by a testing 
machine furnishes far more information re- 
garding the properties of a bar of iron than 
would be obtained by merely loading it till 
it broke. 

Some of the most useful applications of 
graphic methods occur in astronomical cal- 
culations. In the determinations of orbits, 
perturbations and the times of eclipses much 
labor and time are saved by their use. 

While Wm. Cox has recently shown by 


actual test the advantage of the slide rule 
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over other so-called rapid methods of calcu- 
lating, each mechanic will doubtless continue 
to solve mechanical problems in 
chosen way, confident that it is the best be- 
cause it serves him well. 


his own 


Perhaps I may be 
of old- 
fashioned logarithms for performing engi- 
neering calculations. 


permitted to say a word in favor 
I refer not to the com- 
but to the more 


extensive seven-place tables (such as Vega’s), 


mon five-place tables, 
giving the logarithms of all numbers from 1 
to 100,000. This is the class of table usually 
used by astronomers where the utmost ex- 
actness is required, and I have found them 
the most convenient for mechanical calcula- 
tions, even where no great accuracy is re- 
quired. For, aside from being able to find 
the logarithms of larger numbers, or num- 
bers corresponding to given logs. to a greater 


number of decimal places without inter- 
polating, one may generally avoid inter- 
polating, since if a number is to be found 
from its logarithm we have ten times as 


many logarithms, and hence so many more 
chances of finding a logarithm exactly cor 
responding to that given. With such a table 
as great accuracy may almost always be ob- 
tained without interpolating as could be ob- 
tained with a slide rule with the additional 
advantage that where greater accuracy is re- 
quired little additional work is necessary, 
since interpolations may be made mentally 
very quickly with the tables of proportional 
parts on each page. 

With a little practice one may learn to 
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multiply or divide a logarithm by two, or 
subtract it from one without taking it from 
the table. So that to find the square, square 
root or reciprocal of a number it is only 
at to 
rithm of the result. Even thisis unnecessary 
in finding reciprocals, since by beginning at 


necessary most write down the loga 


the left and subtracting each figure from 
nine, except the right-hand figure, which 
should be subtracted from ten, we may per- 


form the subtraction and carry in mind the 
remainder or logarithm of the reciprocal, so 
that on turning to the place in the table 
where this is found we read off the 
reciprocal without having written down a 
more 


may 


single figure. Logarithms be 


easily carried in the mind by reading them 


may 


in groups the same as they are arranged in 
the table. Thus the logarithm of 99.347 is 
written 1.997 1548 and is read mentally 
fifteen forty-eight.” 
Where a series of numbers are to be multi 
plied or divided by factor 
logarithm may be written once for all on a 
By placing this above the logarithm 


“one, 
nine ninety seven, 


a common its 
card. 
of the number in the table the logarithm of 
each product may be read off 
directly, forming thus a sort 
of makeshift slide rule. Other 
ways of facilitating the use 
of 
computations might be men 


logarithms in mechanical 


tioned, but enough have been 
given to show that there are 
logarithms and _ logarithms, 
like the 
monkey wrench, or any other 
the 
they must be properly han 
dled if the 
expected. 


and slide rule or 


tool used by mechanic, 


best results are 
The writer learned 
the use of logarithms when a 
boy of sixteen, and I venture 
tostate that IL have not worked 
out the square or cube root of ) 


a large number by the tedious 
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The furnace may be built round or square 
A, Fig. 1, 


is the top ring or plate, a 
should 
and 


be 
must 


made 14 inches to 2 inches thi 
lugs, # E, 
in 


have two cast on 


hinges for B; also a hole the center 
size of the furnace inside. 
B, Figs. 1 the cov 


made conical to allow for air space over t! 


and 2, represents 
pot, and prevent its wurping or cvack 

It is necessary to have two lugs, F F, { 
G to lift the cover B 


hinges ; also a lug 


with. 
(’, Figs. 1 and 2, is the lid that cover 
the hole M in the center of B, and is r 


movable right or left to allow free access t 
the It is held in place by the bolt ./ 
which should be opposite the hinges ZH, / 
so that when raising the cover B it will r 
main in place. 

When ready to take out the pot, the | 
K is inserted into the lug G, and the coy 
B is raised and laid back, as shown in dott: 


pot. 


lines. H, Fig. 2, shows the opening in t 
lug G for the bar A. 
/ isa lug cast on the lid C so that it ma 


be moved around as shown by the dotte 











arithmetical method a dozen 
times since. 

I take this occasion to cor 
rect an error which appeared 
in Fig. 2 of my article on 
‘* Graphical Methods,” 
lished May 16th. The 
BD designated ‘‘ VN” 
have been WV?. 

R. E. Horton. 

Albion, Mich. 


pub 
line 
should ) 


nace Cover. 
Editor American Machinist : 
I have received 
of useful 


| 
A Convenient Brass Fure- | 
| 


a number 
from 
spondents in your columns, 7 
and believe it only fair that 

those 


hints corre- | 


who receive instruc- 


tions in that way should try 
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ane 
The 


sketch shows a brass furnace 


at least to reciprocate. 








lid 
time 


top cover and movable 
that I 
ago. 
In of 
foundries doing brass melt 


adopted some 


a large number 


ing some antiquated methods 


are in vogue: 


the 


especially is 


this so in number and 
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of 
not one of which is adapted 


variety furnace covers, 


to the use to which it is put, and I know 
of no reason why such landmarks should 
be retained, it that 
unwritten law, ‘‘anything is good enough 
for the foundry.” 

In very square 
plate with a hole in the center, cast in open 
sand, is used, which will inevitably crack in 
two the first time it is used. Others use a 
cast plate with a flange all around, in order 
that it may hold a lining of fire brick, 
which must be very heavy and unwieldy, 
and cause a great deal of trouble to keep in 
repair. 

The cover here shown I have been using 
for a number of years, and have had the 
same cover on one furnace melting tw6 to 
three pots per day for over one year with- 
out renewing. 


unless be because of 


many cases a common 





Brass FURNACE COVER. 


lines in the plan. The hinge bolt D has 
a head end, and is put through 
the lugs # F, and held in position by a pin 


on one 


through the end at Z. The design will 
give a very neat appearance to the fur- 


nace, besides being essential for good re 
sults. It not to make the 
pattern for the cover over } inch in thick- 
ness all around. 

JEROME WEYHENMEYER, 


is necessary 


Foreman of Jeanesville Iron 
Jeanesville, Pa. Works Foundry. 


Courses of Study in Marine Engineer- 
ing and Naval Architecture—The 
Fastest Vessel, 


Editor American Machinist : 
I would like to call your attention to one 
or two statements made in the AMERICAN 
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MACHINIST of September 12, 1895. First, in 
answer to 338, part 2, I would like to state 
that the Mass. Institute of Technology offers 
courses of study in marine engineering and 
naval architecture as well as Cornell Uni 
versity. Second, on page 731 of same issue 
yuu state that the fastest war vessel afloat is 
the French torpedo boat ‘‘ Forban.” In the 
issue of August 30, 1895, of Hagineering 
London), on page 277, under the head of 
‘ Notes,” they give a brief description of the 
Russian torpedo boat destroyer ‘* Sokol,” 
which although built under a guaranteed 
speed of 29 knots made a maximum speed of 
32 knots and a mean speed of 30} Knots per 
hour, or a mean speed .05 greater than the 
**Forban” and a maximum speed 1.8 knots 
greater. It might also be interesting to note 
in your columns the high-speed river launch 
built by J. I. Thornycroft & Co., and whose 
boiler is described in the same issue. The 
remarkable part 7s the boiler which devel 
ops steam to supply a 60 horse-power single 
cylinder engine, and weighs complete only 12 
ewt., or about 22 pounds per horse-power ; 
also the use of water-tube fire bars. 
ne. A, M. 


Why Monkey Wrench? 
Editor American Machinist : 

Can anyone tell us why the adjustable 
wrench is called a monkey wrench. I know 
that lots of alleged workmen monkey with 
it, using it for a hammer, using it back- 
wards to the discomfort of their knuckles, 
then throw it bang across the shop, ete 
but why call this universally useful tool a 
monkey ? 

When I worked at H. P. Moses’ shop at 
Polk Street Bridge, Chicago, in 1856, as an 
apprentice, Mr. Moses informed me that it 
was not named monkey at all, that the name 
was Munger, after the first inventor, and so 
I was taught in that shop to call it. I do 
not know that such was the fact, but I 
have always believed it. 

If Munger was the inventor of this excel- 
lent tool, why call him a monkey ” It doesn’t 
seem fair. GEO. B. Foore. 

Helena, Mont. 

[In our issue of May 28, 1891, we published 
something on the origin of the name monkey 
wrench, and a letter from a large monkey 
wrench manufacturer on the subject. Mr. 
Foote’s letter gives a new theory, or at least 
anew name to its inventor, but the origin 
of the term will probably turn out to be 
‘*one of those things that no fellow can find 
out.” The wrench will continue to be used, 
however.— ED. | 


Heating a Shop by Steam, 
Hditor American Machinist : 

In the issue of September 5th, Mr. Hyde 
asks for suggestions as to the best way to 
heat a two-story machine and woodworking 
shop, and I would offer the following for 
consideration: As the engine is located at 
one end of the building, the exhaust pipe 
may be run up at the center of this end and 
out at the roof, with a back-pressure valve 
of the noiseless type above the outlets on 
the upper floor, and the outlet on each floor 
should be one-half the area of the exhaust 
pipe. From these pipes two other pipes 
should branch off by means of suitable tees to 
both sides of the shop, the outlets to these 
branches being each one-half the area of the 
outlet from the main exhaust pipe in order 
to prevent a too rapid contraction of the 
pipe areas, and this should be avoided 
throughout the system. 

The wall system puts the heat where it is 
needed most, namely, at the outer part of 
the room and near the floor, and if these 
parts are protected from the cold the re- 
mainder of the room will always be warm. 
In this case the pipes are not in the way of 
pulleys, shafting, and the cranes used in 
handling the material. The pipes on the 
side of a room should be in at least two 
coils or banks, in order that a part of the 
steam may be shut off in mild weather. 
One of these should be about twice as large 
as the other, as this arrangement admits of 
adapting the amount of heat used to the 
state of the weather, resulting in the saving 
of steam and more comfortable rooms. All 
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of the coils should be connected to one pipe 
at the other end of the building, and this 
pipe should discharge into a receiver con- 
taining a float which will open the throttle 
valve of a steam pump (when the water 
rises in the receiver), and the hot water will 
be returned to the boiler without being re- 
leased from pressure. Sometimes an open 
tank is used for this purpose, but it causes 
a great waste of heat. 

The exhaust pipe should be provided 
with drips properly located to carry off all 
of the water of condensation caused by 
heating the feed water, so that none of it 
will be raised into the heating system. 

It is very important that a good grease 
extractor or separator should be located 
near the engine cylinder, in order that none 
of the cylinder oil may find its way into the 
boilers. There should also be a valve in 
the exhaust pipe connecting with the boiler, 
the valve may be a gate valve, but an angle 
valve put on in place of an ell, or a cross 
valve put onin place of a tee, is better, so 
that the heating system may be used when 
the engine is not running. A pipe of suit 
able size should convey steam from the 
boiler to this valve, and in this line of pipe 
there should be a reducing valve set so as 
to reduce the boiler pressure to about two 
pounds in the system. 

The operation of this arrangement is as 
follows: When the fireman has _ raised 
steam in the morning, he admits it to the 
reducing valve, through which it passes to 
the heating pipes and warms the shop. 
When the engineer starts the engine and the 
exhaust steam is discharged into the system, 
the reducing valve is either partially or 
wholly closed, and for the remainder of the 
day no more live steam is used thanis needed 
to keep the pipes full. 

The exhaust pipes of both the boiler feed 
and receiver pumps should be connected to 
the system, but they should enter in front of 
the grease extractor or separator, that the 
cylinder oil coming from them also may be 
removed. 

This may seem to be an elaborate plan for 
asmall shop, but in this case the receiver 
and separator will be small and inexpensive. 
If the heating pipes are all above the boiler 
and itis desired to use live steam exclu 
sively, the water of condensation may be 
returned to the boiler by gravity, but the 
return pipe should be large enough to pre 
vent the collection of a body of cold water 
init. If some of the coils are below the 
water level and live steam at boiler pressure 
is used, an Albany trap or some similar de 
vice should be used to return the hot water. 
Provision should always be made for blow- 
ing the first water that returns when steam 
is turned on into the sewer, that no cold 
water may go to the boilers, in case no trap 
is used, and to prevent hammering in the 
pipes when there is one in use. 

It isa great mistake to discharge all of 
the exhaust steam from an engine into the 
air, and then use live steam for heating, 
etc., for the exhaust may be used without 
any expense after the system is properly 
piped. It is not a question of ‘* does it pay 
to use exhaust steam?” but of whether it 
pays to properly arrange the piping, valves, 
etc., or not. W. H. WAKEMAN. 


Why the Pressure in a Steam Boller 
Remains Nearly Constant During 
Blow-On, 


Editor American Machinist : 

In a recent number of the AMERICAN Ma- 
CHINIST this question is raised by a corre- 
spondent, and as this seemingly strange be- 
havior must have been wondered at by many 
others, an explanation scems in order. 

Water ordinarily boils at 212° F., but 
when under a greater than atmospheric 
pressure, as in a steam boiler, the boiling 
point becomes higher, varying for each 
pressure. At 89 pounds gage it does not 
boil until the temperature is 324° F., and at 
79 pounds the temperature is nearly a de- 
gree less. If then a cubic foot or any given 
quantity of water be reduced in pressure 
from 80 pounds to 79 pounds gage the de- 
gree of heat that must pass from it will 
evaporate a portion of it into sieam, This is 
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what happens at each sudden increase of 
load on an engine, otherwise our steam 
gages would show a merry dance. It is 
most noticeable in the running of the engine 
after the fires have been drawn. The steam 
space of the boiler is only equal to a supply 
of steam for a few revolutions of the engine 
but as more steam is thrown off from the 
water at each diminution of pressure, the 
engine will do a considerable amount of 
work after the boiler has ceased to receive 
any heat. 

According to Count Rumford a cubic foot 
of water under 80 pounds steam pressure, 
and temperature to correspond, contains as 
much explosive energy as a pound of gun 
powder, or the steam which flashes out of 
the hot water when the pressure is suddenly 
removed contains as much force as does the 
gas from the ignited powder. It is not an 
uncommon boiler that contains 100 cubic 
feet of water, and indeed in these days of 
high pressures a very much smaller amount 
may have the same effect, and yet we allow 
men to tinker and fool with our boilers that 
we would not allow to look atthe 100 pounds 
of gunpowder, to which the boilers are equal 
in power to throw bricks and timbers. After 
once recognizing this fact we wonder how 
some so-called engineers and firemen hold 
either their jobs or their boilers. No inter 
vention of electricity, ‘‘furrin’’ gas or 
Divine will, is necessary to bring the exp!o 
sion, but simply a boiler, weak either by 
construction, wear and tear or bad usage, 
and, contrary to the conventional cry of the 
low-waterites, the more water there is in the 
boiler when it explodesthe further the bricks 
will fly. 

To accurately show what takes place in 
pressure reduction and = steam formation 
while the water is being blown off would re 
quire more complicated mathematics than it 
is the purpose of this article to give. Ap 
proximately, however, the solution to your 
correspondents question may be suggested. 

Suppose 100 cubic feet of water, at an 
average pressure during blow-off of 60 
pounds gage, are to be blown off from a 
boiler. The steam which replaces the water 
in the boiler will be evaporated from the 
water by its own heat as already described, 
and as the whole amount of water is only in 
it at the beginning the heat must come from 
the average amount during blow off, which 
would be about 50 cubic feet. 

To evaporate a cubic foot of steam under 
the above conditions requires 160.83 units of 
heat, that being the latent heat of a cubic 
foot at 60 pounds gage, and 100 cubic feet 
will accordingly require 16,088 heat units. 

A cubic foot of water under above condi 
tions contains 15,983 heat units, and 50 cubic 
feet are to supply 16,088, or 321.6 per foot. 
Deducting this from the total 15,9838, there 
remains 15,661.4 heat units per cubic foot, 
which corresponds with a pressure of about 
584 pounds. This shows that about 6} 
pounds reduction in pressure is required to 
supply steam enough to replace the water 
where the average pressure during blow-otf 
is 60 pounds. The steam which was in the 
boiler at the start has, however, fallen an 
equal amount in pressure, and therefore oc- 
cupies a larger space rendering a portion of 
the reduction unnecessary, and there are 
other causes which affect the final pressure. 

This solution shows why removing water 
to double the steam space does not halve the 
pressure (it could not halve the gauge pressure 
in any case, but, instead, the absolute press 
ure), and it also incidentally shows some 
things about boiler explosions, and may in- 
dicate a thing or two about the priming of 
an overworked boiler which those much- 
advised ‘‘ young engineers” might do well 
to bear in mind. FRANK CAWLEY. 

Montreal, Canada. 


Backing Off Reamers. 
Editor American Machinist : 

Tecumseh Swift, in his article in AMERI 
CAN Macutnist of September 5th, on 
‘*Grinding Reamers and Milling Machine 
Cutters,” says that he does not know of a 
shop where they grind reamers correctly. 

I can mention one, at least, Wm. Sellers 
& Co., of Philadelphia. 
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There the cutters are backed off with a 
convex clearance, and I can vouch for the 
efticiency of the reamer and the beauty of 
the finished hole, which, to the touch, was 
like glass, and appeared polished when 
looked through 

The reamers were all inserted cutters, 
three in the smaller sizes and four in larger 
sizes. rhe bodies were grooved out and 
hardened, the shank being ground to a size 
that would allow it to pass through the 
hole without shake if reamer was all right, 
and was a means of detecting if anything 
Was wrong while using them 

The groove in which the cutter was in 
serted was simply milled out the right 
width, shallowest at point of reamer and 
deeper as it advanced toward shank end of 
reamer. The cutters were fitted after being 
hardened by grinding, and held by friction 
on the sides alone. 

The reason for making the step in this 
manner was that, if from any cause a cutter 
should move from overcrowding or an acci 
dental blow, the size would not be increased 
but the reverse, and would be noticed at 
once, for two reasons—if used shank would 
not enter hole, or one cutter would be seen 
to not come toend of reamer, it being the 
practice to grind ends of cutters tlush with 
end of reamer whenever cutters were driven 
forward or towards end of reamer to expand 
it when dull. 

This reamer was ground by being driven 
on its own centers, exactly as though it were 
a solid bar of steel, with the difference that 
the grinding wheel was moved out and in 
by a suitable cam at the proper time to give 
the required clearance. 

In that shop everything is reamed, and 
reamed quickly on the horizontal drills; 
after a hole is made proper size and given a 
generous oiling with lard oil (both cast iron 
and wrought), the reamer is fed through by 
hand feed as fast as one wants to turn the 
feed wheel. 

The reamers never return to tool room 
without being sent up to the reamer man 
for examination if they were only used for 
one hole. 

An experience of several months in the 
use of the reamers convinced me as_ to the 
correctness of the mode of grinding or back 
ing off, and also that they are the best 
reamers I ever saw anywhere, without ex 
ception, Kk. L. Mtns. 

Elizabeth, N. J. 


The Largest Drop Hammer, 
Kditor American Machinist : 

We note the statement in your issue of 
September 5th, regarding the large drop 
hammer built for the Springfield Armory, 
by the Billings & Spencer Co, This hammer 
is far from being the largest heretofore 
built, however, as the following list of some 
of the heaviest hammers built by us will 
show. We have built for Douglass Axe 
Co., East Douglass, Mass.,a hammer weigh 
ing 1,500 pounds ; Beecher Mfg. Co., Meri 
den, Conn., 1,500 pounds; Tredegar Co., 
Richmond, Va., 1,500 pounds; J, H. Williams 
& Co., Brooklyn, N. Y., 2,000 pounds; 
Snell Cycle Furnishings Co., Toledo, Ohio, 
1,500 pounds; Lozier Mfg. Co., 1,500 
pounds ; Indiana Bicycle Co., Indianapolis, 
1.500 pounds; Stanley Rule and Level Works, 
New Britain, Conn., 1,500 pounds. Here 
are seven hammers that are 300 pounds 
heavier than the one you mention, and one 
that is 800 pounds heavier. 

Brooklyn, is. = E. W. Butss Co. 


Olling Bicycle Bearings. 
Editor American Machinist: 

Noting Mr. Thomas Grant’s article in ref 
erence to not oiling bicycle bearings, and 
that of Mr. W. P. Anthony confirming bis 
views, and fearing that many of your read- 
ers who ride bicycles may take their advice 
and fail to give their wheels an occasional 
oiling, I, as «a manufacturer who has 
watched the construction of probably 50,000 
wheels, feel in duty bound to raise my voice 
against the popular delusion that there is no 
friction in a ball bearing as applied to bicy- 
cles. We are preparing to carry on some 
experiments with a view of ascertaining the 
amount of this friction and how it may be 
best overcome, and shall probably commu- 
nicate results through your paper. 

C. GODFREY WHITAKER, 

Philadelphia, Pa, 
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Men as a Product of Shops. 


‘We made that man, and it’s a shame 
that he should now go off and leave us in 
this manner 

Wi quote the words of a shop proprietor 
who was speaking of a young man that had 
recently left to better himself after a term 
of service extending over about six years 
The old gentleman was quite honest and 
sincere, too, in what he said, though it was 
a fact entire ly apparent to anyone at all 
familiar with the circumstances that the 


young man had, as machinist and draftsman, 
simply made himself by hard work at the 
bench and drawing table during shop hours, 
still 


and 


and, in some cases, harder work over 


books in other hours, instead of having 


been ‘“‘made” by the shop, had, along with 
a few others of the more intelligent and 
progre ssive men about the place succeeded 


in keeping it somewhere near up to date, all 
the while contending against the stupid and 


narrow-minded conservatism of the proprie 
tor, whose instincts made him oppose every 
thing new, and resist everything that looked 
like the 
that had 


five years 


least deviation from the practice 


been followed there for twenty 


The young man was, as we happened to 


know, leaving simply because, as be put if, 


too much of his nerve foree and vitality 
were used up in simply overcoming utterly 
unreasonable objections to progress, and h 


he 


fewer hindrances to his work of making 


was voing where believed there would 


be 
himself 

The fact is that men make shops, and they 
also make what comes out of the shops shops, 
their equipment and organization, being only 
an instrument the 


used by men mn produc 


tion. 
A successful shop proprietor lays down a 


general plan upon which he proposes to 


operate his establishment. In carrying out 


selects from those who ure 


his plans he 
the 
suited for the various positions of responsi 


available men whom he thinks are best 


bility. These men usually owe their sele 
tion to something which is within them 
selves. They are not selected to be made, but 


because they have, to a greater or less ex 


teft. been already made, and are supposed 
to be capable of assisting in the work of 


making a shop and its products. They are 


not usually given more of cither money or 


opportunity for advancement than they 


show themselves clearly entitled to, and in 


most cases if advancement is not possible 


where they are, it will be attained elsewhere 


—otber men will come to recognize their 


ability, and their success or failure will de 
pend mainly themselves, and 
little 


imagine they are making them. 


upon very 


upon others, who may or may not 

Shop organization has, of course, an in 
fluence upon men, and may help or retard 
their development, but the fact that no one 
claims to have made a man who is a failure, 
in itself proves that the degree of success he 
attains is, by the same token, due primarily 
and mainly to himself, and the shop pro 
the 


for 


prietor who talks of ‘‘ making” suc 


cessful men who have worked him, 


should, to be consistent, also claim to be the 
maker of the unsuccessful ones, but we never 
heard of any of them doing it. 

culate ibid 
Economies That Are Too Small. 
has 


An article which the 


rounds of the papers argues and seems to 


lately gone 
prove that it does not pay to pick up nails 
that are dropped by a carpenter when busy 
at his work. His time is worth 
the nails. The 
work would be reduced by the picking-up 


more than 


value of his whole day’s 
operation to an extent that would not be 


balanced by the value of the nails saved. 
But however convincing the argument, it is 
still a heart-breaking spectacle to some em 
ployers to see the nails scattered around. 
There are many cases of mistaken economy 
more pronounced than that of picking up 
nails, and there is no place more likely for 
them to be found than in the machine shop. 
Belt When a belt is to 


be taken up, it may be carefully 


laces cost money. 


unlaced 
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and the lace may be used again. The lace 
i the belt 
any work since the previous lacing, and the 
be the 
it will be 


is notas good as new if has done 


lace cannot used again in 


belt is 


usually 


same too short, because 
the 


usually cut off after each lacing of a joint 


ends necessary to pull it through are 


still, belt laces cost mone y and are therefore 


worth money, and a lace saved is money 
earned ; and we have known a fussy, nag 


ging proprietor when a main belt has slip 
ped off on account of being too slack, and 
stopped the work of a score of men, insist 
the belt 
saving of the laces, although it meant a 


upon the careful unlacing of and 
the 
loss of five or ten minutes to do it. 

Files cost money, therefore all the work 
possible must be got out of them before they 
are thrown out. Proprietors who kick about 
their file bills would often make money by 
because the file bills 


kicking their foremen 


are not double as big. Machine tools cost 
money, therefore they must be used until 
they are worn out, and they never wear 


out, and that keeps our shops filled with 
tools that individually cannot turn out one 
half of a day’s work, according to the stand- 
ards of the more advanced tools and process 
es. Patterns cost money, therefore they must 
be hung on to until they pay for themselves, 
and then we are no better satisfied, and they 
must pay for themselves over and over. 
Their first making may have been an actual 
blunder, or they may have been made all 


right year 


have 


for the time, but only a may 


have shown how they might been 


vastly improved, still they cost money and 
they must be used. Nothing contributes 
more to the decadence of the average shop 
old 
money to in 


If a pattern in- 


than the possession of a big stock of 


patterns. It costs a pile of 


sure a stock of patterns. 
surance company could be started that would 
insure the absolute destruction of every ex 
years old, it 


isting pattern more than ten 


would be a great benefactor to the mechan 


ical world. That shop is a happy exception 


that is not lumbered up witha lot of ma 
chines or pieces of machinery that have 
been used for experimental purposes. The 
thing may have been all right, or it may 


still, the 
worthless, 


have lacked just one little idea ; 


remains in either case are now 


but they must be kept hanging around for 
years and years simply because they cost 


money. If such things must be permitted to 
still cumber the ground, let the establish 


ment possess a museum, where alone they 
may be considered sacred and safe from de 
There 
in the general or jobbing shop to work in 


struction. is a constant temptation 


old material—to utilize it. To use a thing is 
a straightforward and simple operation, but 
It is 


to make it use- 


to utilize itisa very different thing. 
not useful, but we contrive 
ful by cutting and shaping and working it 
down, or too often by changing our plans 
to what we can 
just get along with after a considerable sac- 
of I This idea that 
things that have cost much money are to be 


from just what we want 


rifice time and brains. 
hung on to after they have become utterly 
runs all through 
hurt. Present 
that are worth 
eration in the machine shop, and past values 


worthless the trade, and 


only to its or near future 


values are all much consid- 


are not deserving of consideration. Above 
all, it should be remembered the constant 
values of time, space, light, cleanliness, 


comfort, and whatever interferes with these, 
however venerable, should be discarded. 
ee ae 
Mechanies of the Brake 
Trolley Car. 





The on the 


We trust that our readers appreciate the 
efforts we are making, and the success we 
the facts 
about the brake on the trolley car from the 
The Street Railway Re- 
which seems to be the most 


are achieving in pumping out 
electrical journals, 
view, electrical 
of them all, in a recent issue electrified its 
readers with a whole page devoted to the 
the The 
article referred to is the funniest disquisition 


illumination of above subject. 
that has yet appeared upon this excruciat- 
ingly funny topic—the brake on the trolley 


car. Of course, the article is not funny all 
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through. Only three-quarters of it is dis 
provocative 
th 
maining quarter, by column measurem: 


tinctively and purposely 


cachinnatory explosiveness, while 
is formally announced to be serious. 7 


one-fourth seems to be the proportion 
serious consideration to which the subject 
fairly entitled in the estimation of 
esteemed contemporary 

The first striking thing that we came 
the article is aconundrum, of course. “‘H 
is it that motormen invariably have ord 
rather than over a hun 


to reverse run 


This is best answered by askir 
another. How is it that they 
don't doit? We told that 
is many times harder on the machinery th 
Peo 


might not all understand that this is a jok 


being ?” 
invariab 
are ‘ reversil 


the quickest brakes in existence.” 


and it is therefore worth while to look int 


it a little, so that it may be appreciate 
When the motorman reverses he does 1 
reverse the armature at once, he only 


verses the current and changes the torg 


from one direction to the opposite one 
the armature is going, say, at 1,000 revol 


tions a minute in one direction it does n 


and thousand revolutions 
the 


flops the lever over. 


change fo a 


minute other way as quickly as he 

It takes quite a littl 
time after the current is reversed before thx 
armature is stopped and another period of 
time before it gets up to speed in the oppo 
The 


made strong enough for the electrical torque 


site direction gearing is, of cours« 
with a large coefficient of safety, and r 
versing is not in the dangerous t 
the In fact, the 


applied to the car wheel, tending to stop its 


leust 
gearing, when brake is 
revolution, a reversal of the current on th 
motor, tending to stop the revolution of th: 
armature, is a positive relief to the gearing 
instead of an additional strain upon it. If 
our contemporary had not put the above 
assertion as a funny joke, in a funny article, 
we might have assumed either that it was 
not informed upon the subject, or that it 
chose to presume upon the ignorance of its 
readers, either of which deductions would 
be painful to contemplate. The poor motor 
man has not time enough to think usually, 
and on some cars he would certainly require 
a third 


applying 


hand, to reverse the motor when 
the otherwise it 


relieve the gearing toa certain extent, and 


brake, would 


also stop the car somewhat quicker to ré 
The 
ear, of course, cannot be stopped by the 


verse when braking for an emergency. 


motor alone, as quickly ¢fs it can be stopped 
by the brake alone, so that if both cannot 
be used, the brake is the more effective. If 
the full current 
turned on, and the car got up to full speed 
in 150 feet, then with the current reversed 


with the car at rest were 


it ought to be brought to rest again in about 
150 feet, but if with the car at full speed 
the current were merely shut off, and the 
brake applied, stopping the car in 30 feet, 
it is very easy to see how severe must be the 
the gearing to the 
of the armature. It is well 
enough generally to be consistent even in 


strain upon overcome 


momentum 


our jokes, and yet our contemporary further 
along in the article, still in the funny part 
of it, 
we will reproduce, that electrical engineers 


acknowledges, in a sentence, which 


long ago recognized this very impossibility 


_of quick stoppage of car wheels and car on 


account of their being positively geared to 
a high-speed motor, that they have long been 
trying, without success, to devise a friction 
device for driving, and now it 
mechanics of the country, 
humble selves, to help them out of their 
We submit to our readers whether 
this is not fairly contained in the following 
“Tf the AMERICAN MACHINIST 
can devise a successful friction-clutch drive 
the 
many eminent engineers that have worked 


begs the 


and even our 


trouble. 
sentence, 


for motor cars, he can do more than 


on the problem up to date.’ 
We are glad at least that 
porary was able to lay joking aside, even if 


our contem- 
only for a quarter of its invaluable article, 
and tell us of the present status and pros- 
We told that the 
electricians at first were so busy in showing 


pects of the brake. are 


what wonders they could do with electric 


er 
rt 
ch 
Ts 
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on 
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en 
on 
he 
uy 
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ng 
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cars, and the speeds at which they could 
run, that they had not time to think of 
brakes. When they finally caught on to 
the idea that a brake would be a good thing 
on a trolley car, there was no improved 


brake t® be had. Air brakes began to 
ippear in response to the need, but thet 

was high.’ **The past year has seen 
vreater activity along this line than any 


previous. Improved brakes art coming 
dnoly Lut surely, and with the recent im 
provements made in all classes of brakes, it 
is to be expected that a few yecrs will see 
the complete overthrow of the now common 


hand brake.’ 
a 


Death of a Prominent English Inventor. 


Mr. Ralph Hart Tweddell, a prominent 
inventor and mechanical engineer, died on 
September 3d, at his residence near Graves 
end, England. Mr. Tweddell was born in 
1843 at South Shields, where his father, 
Marshall Tweddell, was, and. still is, a ship 
owner. Young Tweddell prepared to enter 
the Royal Engineers, but his mechanical 
bent being so pronounced he subseque ntly 
was apprenticed in 1861 to R. & W. Ilaw 
thorne, Neweastle-on-Tyne. Only two years 
later he invented a hydraulic machine for 
fixing the tubes into the tube sheets ol 
boilers. Two years later his hydraulic rivet 
ing plant followed, and in 1871 he intro 
duced his chief invention of the portabl 
hydraulic riveter The 650-ton ftlanging 
press at Crewe is of his design. This ma 
chine, sufticient for locomotive practice, was 
rl 
the heaviest class, and what is known as the 


not powerful enough for marine work 


flanging machine was in 
troduced by Mr. Tweddell later Ile was a 
member of the Institutions of Civil Engi 


‘step by step 


neers and Mechanical Engineers, and had 
been a member of the council of the latter 
society. He received the tirst Telford medal 
and also a Teiford premium awarded by the 
Civil Engineers. The cause of Mr. Twed 
dell’s death seems to have been quite similar 
to that of E. F. C. Davis, president of the 
American Society of Mechanical Engineers, 
although the cause and its effect were not 
close together. A few years ago a_ horse 
that he was riding took fright, and jumping 
over a rotten bank, fell and rolled over the 
rider. The injury then received resulted in 
an aneurism which made a cessation of all 
effort imperative, and the long dreaded 
cessation of the heart’s action ended a useful 
and honorable career. 


(ESTLONS ani) 
UE HNSWERS. 








Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. _ Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer questions in 
“next issue.”’ This department is usua lly crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 


(B59) J. K., Cowanesque, Pa, writes: 1 
have two articles made of brass which are 
to slide on each other: one is smaller than 
the other; the only lubricant which can be 
used is water. What kind of liner can I 
use on the smaller one to give good results ” 
Could I use glass? A.—Glass could be 
used, but we prefer liners made of lignum 
vite. 


(360) Friction, Fitchburg, Mass., writes 
I would like your opinion as to the best 
shape of thread to use on an elevating screw 
that carries a heavy load, like a planer beam 
or boring mill table, in places where a 
counterweight cannot be used. Will a 
square thread or a sort of a V-shape like a 
lead screw of a lathe, run with the least 
friction? A.—We should use a square 
thread ; it will run with least friction. 


(361) C. E. K., New York, asks Are 
there any self-winding clocks, and if so, how 
do they work? A.—There are no clocks 
which are, strictly speaking, self-winding, 
so far as we know. Clocks are in use which 
periodically make connection with an clec 
tric current, which current then winds them, 
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and they are thus kept wound, but the 
electric current does the winding, and it is 
only put in operation by the clock itself; so 
that, strictly speaking, the clock is not s¢ If- 
winding. though it is called the self-winding 


clock 


362) E N Geneva, N Y writes 
Please give the safe working pressure for 
an Adamson tlue made of marine steel, 4 inch 
thick, tensile strength 60,000 pounds per 
square inch; diameter of flue 52 inches, 
distance between collapse rings 284 inches 
rings made of 24x4-inch iron, longitudinal 
seams riveted with { rivets 4.—First 
tind the safe crushing strength of the flue 
by the following formula 


p (4) 


in which p pressure per square inch, s = 
compressive strength of the material, ¢ 
thickness of tube, and @d = diameter of tube 
Assuming the compressive strength equal to 
the tensile strength, we have 60,000 pounds 
for the ultimate compressive — strength. 
Since about half the metal is punched away 
at the rivet joint, and the section of the 
rivets is only about equal to the net section of 
the plate, the ultimate compressive strength 
60,000 
» 


per unit of length will be about 


30.000 pounds per square inch; adopting a 


factor of safety of 6, the safe working 


30.000 


Stress pe r Square ime h will ln 5.000 


6 
pounds, which is the value of s in the above 
formula, Substituting for the symbols in the 
formula their values we have, 
>» 5.000 * 5 = 
Pp : - 15 pounds 


MR 5 


per square inch for the safe working press 
ure Now apply the following collapse 
formula based on Fairbairn’s formula: 
on es 
p 3.500.000 (B) 
li 
in which 7 distance between centers of 
collapse rings, the other letters denote the 
same quantitic sas before In both formule 
the dimensions should be taken in inches 
If now formula (A) gives a lower pressure 
than formula (4s), then the former will be 
the required pressure. Substituting for the 
symbols in formula (#) their values, and 
making the computation, we find that by 
formula (4) we obtained a much higher 
working pressure; hence the pressure of 
175 pounds as found by formula (4) must 
be taken for the safe working pressure. 


(363) X. P., Louisville, Ky., asks What 
is the safe thickness for cylinders made of 
cast-iron, brass, and cast steel for a hydrau 
lic press having a hydraulic pressure of 
50,000 pounds on a ram 9 inches diameter ? 
Please give formula worked out in full, and 
state the factor of safety. A.—In cases of 
this kind we first find the pressure per square 
inch. The area of a ram 9 inches diameter 
is 63.61 square inches, hence the pressure 
per square inch will be 

50,000 + 63.61 786 pounds 


The thickness of cylinders can now be found 
by the following formula 

t=— PX? (1) 

x iL 

in which ¢ = thickness in inches of cylinder, 
p = internal pressure in pounds per square 
inch, 7 = inner radius in inches of cylinder, 
and s = safe working stress in pounds per 
square inch of metal. The ultimate tensile 
stress of cast-iron may be taken at 21,000 
pounds per square inch; for cast brass, 
18.000: and for cast steel 86,100 pounds 
per square inch. Taking a factor of safety 
of 3, we have for the safe working stress 
for cast-iron, 21,000 3 = 7,000 pounds 
per square inch; for cast brass, 18,000 + 3 = 
6.000: and for east steel, 86100 + 3 = 
28 700 pounds per square inch. Now, sub- 
stituting in formula (1) for the symbols their 
values, we have for the thickness of a cast- 
steel « a) linder 
786 X 4.5 


t 0.123 inch, 


~ 28,700 — 786 
say, 4 inch for the thickness of the cylinder. 
For cast-iron we have 

TR6 15 ae 
t— x 0.553 inch, 
1.000 — 786 
say, ,*; inch ; aud for brass we have 
TR6 1.5 ae s 
; x + oe OCs inch, 
6.000 786 
or $} inch. Professor Reuleaux in his ‘‘ Con 
structor” gives Lame’s formula for finding 
the thickness of cylinder walls as follows : 


i= (\/" FP ni i) r (2) 
sé=— Pp 


in which the letters denote the same quan- 
tities as before. Applying this formula for 
finding the thickness for the brass cylinder 
we have 


re ; 6,000 + 786 ; t) 4.5 = 0.68 


6.000 — 786 
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inch for the thickness of the cylinder. We 
prefer formula (1), it is simpler, and will 
give safe results. In cases of this kind we 
should use a factor of safety of not less than 
3, as we have done in the above examples 


(364) T. C. K., Dayton, O., writes : Pleas 
give a rule for computing the horse-power 
of a locomotive required to draw a train of 
cars of a given weight at a given speed 
State whether the rule can be used for com 
puting the horse-power required on a level 
track and for any grade. This question is 
not limited to steam locomotives: | want to 
use it for electric and vapor engines. 1. 
To make the process of computation clear we 
shall take the following example: Find the 
horse-power required for hauling a train of 
cars including the tender of the locomotive, 
the whole weight being 126 tons, the grade 
is 150 feet per mile, the road having a curve 
of 716 feet radius on the grade; speed 80 
miles per hour. First tind the resistance of 
cars and tender due to rolling and axle fric 
tion in pounds by the following rule(4) °* 
Multiply the weight of cars and tender in 
tons by 7, the product will be the resistance 
in pounds 

(A) 126 « 7 
Find the resistance in pounds of cars and 
tender due to grade by rule (B). Multiply 
the weight of train in tons by the constant 
8787 and by the rise of grade in feet per 
mile, the product will be the required resist 
ance in pounds 


882 pounds 


(B) 150 kK .B787 & 126 7,157.48 pounds. 
Find the resistance of train due to speed by 
rule (CV). Multiply the weight of train in 
tons by the square of the speed in miles per 
hour and divide the product by the constant 
171, the result will be the resistance in pounds 
due to speed. 


126 « 30? 
171 


(7) = 663.15 pounds. 


Finally, find the resistance in pounds of 
train due to curves by rule (//). Multiply 
the number of degrees of curvature by the 
constant fraction .5 and by the weight of 
train in tons, the product will be the resist 
ance in pounds due to curves. A curve of 
716 feet radius is one of 8 degrees. Hence 


(D) 8 X .5 X 126 = 504 pounds 


Now adding together all these resistances we 
have a total resistance of 


J, S82 OO pounds. 
B=7157.43  * 
U 663.15 
D 504.00 

Total 9,206 60 pounds. 


The speed of the train per minute running 
at the rate of 30 miles per hour is 
30 5,280 = 
~ & S, 2,640 feet per minute. 
60 
The total resistance to be overcome is 9,206.6 
pounds, hence the energy expended at the 
above speed is 
9 206.6 * 2,640 24,305,424 foot pounds, 
and the horse-power will be 
24,305,424 
33 000 


742.6. 


This result should be taken as an approxi 
mation only, because the coefticient of fric 
tion adopted in rule (A) may vary, it de 
pends on the degree of smoothness and 
irregularities of the rails, the different pro 
portions of the wheels and journals, the 
kind of springs under the cars, the kind and 
quantity of oil used and other minor condi- 
tions. The resistance due to speed depends 
much on the state of the weather. In calm 
weather the resistance is less than in strong 
head-winds, but in What proportion the re- 
sistance increases is not accurately known. 
The resistance due to curves is influenced by 
many circumstances. It depends on the 
length of train, whether the cars are empty 
or loaded, for an empty train will offer a 
greater resistance than a loaded one of the 
same weight; by the distance between the 
wheels under each car, diameter of wheels, 
shape of tread; by the width of track, its 
condition, the degree of elevation of the 
outer rails, and kind of coupling. With so 
many conditions entering into the solution 
of a problem, it is easy to be seen that we 
must depend on experimental data; but very 
extensive experiments, as far as we know, 
have not been made, and the results of the 
computation based on insufficient data at 
hand must be considered as approximations 
only, but the results obtained by the fore- 
going rules will give a fairly close approxi 
mation in ordinary practice. For running a 
train on a straight level track leave out the 
resistances obtained by rules (/) and (J), 
and then proceed as before. For simply start 
ing a train use a coefficient of 8 pounds in 
stead of 7 pounds as given inrule (A). The 
constant .3787 given in rule (B) can be used 
only when the grade is given in feet per 
mile. When the radius of a curve is given 
its degree is found by dividing 5,730 by the 
radius in feet. This is an approximation, 
but it is sufficiently close for curves over 500 
feet radius. 
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Gear Wheels, Gear Cutting. Grant: see page’792. 


Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis 
Patent Solicitor. J. G.D. Mack, Madison, Wis 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y 
Engrs. should investigate the Korting Condenser. 
Ootain Catalog from A. Aller, 100 Liberty St., N.Y 
Marine Iron Works, Chicago, builders of steam 
vachts and marine machinery : catalogs free 


See “ Expanding Tool."’ on page 733, of Ameri 
CAN MACHINIST, September 12, 1805 

Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Too! Co., Buffalo, N.Y 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 

A book useful to engrs. & steam users, ““Hawkins’ 
Instructions forthe Kotler Room,” $2.50. Catalog 
free Theo, Audel & Co., 91 Liberty street, N. Y, 


When you want brass or aluminum castings, try 


meone Twining Campbell, Brass and Aluminum 
Founder, Machinery Name Plates, ete Paterson, 
N. J 

For Sale ‘The Process of Cold Tinning as Ap- 
plied to Tacks, Nails or any Small Goods of fron. 
Brass or Steel.” Price $5. J. L. Lueas, Lynn, 
Mass, 


“Practical Drawing,” by J. G. A. Meyer: used by 
engineering schools in lieu of text-book: the set of 


WW papers sent toany address in the United States 


for &5 AMERICAN Macutnist, 203 Broadway. 
Engineers and firemen: ‘*The Steam User's 

Guide™ answers all questions asked by a board of 

examining engineers Price, postpaid, $1.50; 24 


p. pamphiet, explaining contents of book, sent on 
application, C. G. Krell ith and Palm Sts., St 
Louis, Mo 


Oil Engines 


A man may feel that he has a good knowl- 
edge of gas engines, and reason from that 
that he will not have much to learn about 
oil engines. Now, as a fact, just as you 
have to treat a gas engine more tenderly 
than a steam engine, so must you treat the 
oil engine more tenderly than the gas engine, 
I had oceasion recently to purchase an oil 
engine, and I sent with it a certain oil that 
Thad found to do well on a gas engine for 
the lubrication of the piston. After a few 
hours’ run the engine brought up all stand- 
ing and full of deposit, and it was not until 
several different oils had been tried that this 
fault was cured, and it is obvious that the 
temperatures in an oil engine must be con 
siderably more severe than in a gas engine 
to show such a different result with the 
same Class of oil. Trouble with an engine 
isa fine teacher, and thinking that my own 
experience may be of use, I will detail it at 
greater length, for the trouble has not 
ceased though the quality of the oil has 
been now secured correct, and the engine 
runs perfectly. In several varieties of oil 
engine you start the engine by putting a 
small quantity of petroleum into a little 
furnace and blowing up with a rotary 
blower. This heats a Vaporizer contained 
at the rear of the working cylinder, and 
when this is hot the engine may be started. 
This vaporizer is kept hot afterwards by the 
combustion in the cylinder. If an oil engine 
is run without load it will stop. It will 
even stop under a light load in a very aggra 
vating manner. You get to learn this by 
experience. It seems ridiculous that an 
engine should be unable to run without load. 
The reason is simple enough. With a light 
load there are necessarily many explosions 
cut out by the governor. This so reduces 
the generation of heat in the cylinder that 
the vaporizer is not maintained hot enough 
to ignite the vaporized oil and the motive 
power is not produced, and so the engine 
stops. Thus it is that with an underloaded 
engine you may see a bar of wood set to 
press upon the fly-wheel rim in order to 
compel a sufficient number of explosions to 
keep up the heat of the vaporizer. 1 was 
aware of this peculiarity, but what troubled 
me was that the engine would run for hours 
together, and then without the slightest 
variation of load would stop. It could be 
started again at once and might run again 
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for hours before it again stopped. In search- 
iag about for a cause, the conclusion was 
forced on me that the day being hot, and the 
door of the engine room being left open, the 
vaporizer was cooled by the draught from 
the door below the critical temperature of 
ignition, and that one stoppage at least was 


thus caused. But since then another thing 


has shown itself as a probable cause of 
trouble. The fly wheel caused a strong 
draught, and, it was evident, cooled one 


side of the vaporizer. Standing a board so 


as to prevent this air current blowing 
towards the vaporizer, enabled the engine to 
make a long run, and it did not stop again 
the 
fixing a permanent wind guard now to try 
whether I have rightly divined the cause of 


If so, then it is evident that 


until board was removed; and I am 


the stoppages. 
the vaporizer only needs some protection, 
such as a bright reflector, to throw back the 
heat radiated from the vaporizer, in order to 
cure the trouble at light loads. Clearly the 
size ot an oil engine must correspond fairly 
closely with the load to be driven, or the 
number of idle strokes will be such as to 
prevent the maintenance of a sufficient tem- 
perature in the vaporizer. This constitutes 
somewhat of a drawback to oil engines, 
though not an insuperable one. In the case 
I now refer to, there are three degrees of 
duty represented by the pumping of water 
to three different elevations. The maximum 
duty is by no means too great for the engine, 
and I anticipate having trouble yet with the 
lighter lifts. It the 


vaporizer, on the other hand, to become too 


does not do to allow 
hot, or it may lead to too early an explosion 
of the vapor upon the compressive stroke, 
the correct temperature being such that ig 
nition of the charge will just take place at 
the dead point. In heating the vaporizer 
for starting the engine, if this be made too 
hot the ignition will not occur correctly, 
and the engine will the 
round. Ordinarily the oil engine will run 
round in the direction it is started and may 
thus be reversed easily, the air inlet and ex 


run wrong way 


haust outlet exchanging duty. If an engine 


cannot be started as desired, it should be 

left a short time to cool, as there is risk of 

straining if the explosion tends to send it 

the reverse way from what it has been started 

by hand, W. H. Boornu, 
London, Eng. 
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and a helper or two, sweaty brows, and pos- 
sibly a vise pulled away from its fastenings 
on the bench, or a bench torn loose from the 
wall; or if the piece in course of reaming is 
in the lathe and so turned by steam power, 
there is plenty of stopping and backing up 
and ‘‘oiling the hole,” and replacing cone 
belts and countershaft belts that find it easier 
to “run off” than to turn the lathe spindle. 
I wonder if there is a machinist living who 
not remember “that tired feeling”’ 
which crept over him at the sound of his line 
shaft belt slapping together as it slid off his 
countershaft pulley in its vain effort to drive 


does 


a big chucking reamer cut, and he thought 
of the shop ladder and the unpleasant climb 
into the hot and dusty regions overhead ? 
Quite commonly a roughing taper reamer 
has a shallow square thread cut along its 
whole length. This shallow left-hand thread 
was not, in the old times, cut with any view 
it did break up the 
chip, and no doubt the easy cut of reamers 


of breaking up the chip ; 





Fig. 4. 


so made was, and is, due mainly to the fact 
that 
chips. 


reamer teeth so notched do cut short 
The idea that the 
left-hand pitch of the spiral made the ream- 
er inclined to back out of the hole rather 


than to ‘‘hog in,” and bring the job toa 


was, however, 


sudden stop, including the flop of the driv- 
ing belt and the unpleasant use of the shop 
ladder, as previously mentioned. Nobody 
knows how old this idea of anotched reamer 
tooth was when Mr. Muir, of Manchester, 
England, patented it as applied to mill teeth. 
In a lot of samples sent by Muir to New 
York, illustrating his practice under his pat- 
ent, was a small taper-fluted reamer, as re 


pas: ey. 
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brass. The ‘‘tap wrench” is spliced out 


with pipe extensions, of course. No ‘‘super” 
would ever think of 


sending an order into 


the smith shop for a solid wrench as long 
in the handles as the men who use it know 
it must be; but with the pipe extensions of 


the wrench the similarity to common fluted 








Fig. 


reamer practice ended ; the holes under treat 
ment were large ; the actual size and shape 
is shown in Fig. 5, and a pair of them were 
being reamed together at the same time, the 
big taper reamers being splined on the arbor 
and gradually forced together with a cap 
The 


reaming was in brass of the toughest and 


stan nut on the arbor, seenin Fig. 2. 


‘ greasiest ’ description ; such metal as the 
machinist hates to touch, because it cannot 
be cut with anything short of the hardest 
and sharpest of tools, but these ** gap” tooth 
reamers took hold with great certainty and 
uniformity of cut, and showed no disposition 
It can 


not be truthfully said that the cut was easy; 


to either ‘‘ slide over” or ‘‘run in.” 


the four men on the wrench were exercising 
their muscles and very distinctly earning 
their bread by the sweat of their brows, but 
that four men should turn two of these big 
taper reamers at once in brass, was sufficient 
evidence of the vast superiority of the form 
of reamer tooth shown in Fig. 2. 
the 

‘‘Ingersoll” inserted tooth, a round body 
having a length about equal to the diameter, 
with a short bit projecting above the surface 


These teeth are simply well-known 


of the cast-iron body into which these teeth 
Fig. 2 
these mills are fitted with teeth in spiral 
lines, 


are driven. As shown in some of 


and some with teeth in straight lines, 


and some have a great many more teeth 
than others; with many teeth the spiral tooth 
setting was said to make the easiest cut, and 
it was also said that the fewer the teeth in the 
reamers the easier they cut, and the smooth 
er the work produced. These reamers, as 


seen at work in the job photogra; hed forthe 
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The reamer is mu 
larger than one would expect to see us 


laws of perspective. 


with the machine shown; it was working 
cast-iron, very easily indeed. 
A large 


form is a very costly tool, and a very unce 


taper reamer made in comn 


tain tool as to results; it simply has so mu 


eens = 
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tooth surface that it follows every inequa! 
ity in the texture of the metal, because th 
great pressure required to force a long toot! 
into cut, finds the soft spots in the meta 
operated upon without fail, and for the sam 
reason any difference in the hardness of th 
teeth of the mill makes one side shove awa 
from its cut, and forces the other side int 
cut, and the result is work for the scrapers 
plenty of it. 

It seems very clear that all cutting tooth lines 
should be broken up as much as possible. A 
file might well teach us that lesson, becaus: 


Filister Head 
Holding Screws 


Plan 


r Bony 
a rs 
\ tap 
Tooth 


End Section 




















Fig. 6 
a file has its teeth, if double or bastard cut, 
broken up to the final limit, and yet we all 
know that the file can correct, and does cor 
rect all work made with continuous cutting 

This statement 
made a 


is not novel; it has 
many times, but not 
times enough so that all toolmakers realize 
its importance. Again, the emery wheel, 
which, thanks to the general introduction of 


edges. 


been great 


grinding machines, now finishes so much of 
our good lathe and planer work, is an as 
semblage of very small and very hard indi 
vidual cutting teeth, and is a most pertinent 





Fig. 1. 


Continuous and Broken Cutting Edges 
—Reamer Teeth—Quick Pitch Screw 
Gear. 


By JOHN RANDOL. 


‘*‘ A little at a time, and that little often,” 
seems to be most decidedly the correct prac- 
tice for the rapid removing of metal by the 
use of multi toothed tools. 

Most toolmakers 
taper-fluted reamer ; 


familiar with the 
most toolmakers and 
tool users have very distinct memories of the 
good hard work it takes to turn a fluted 
taper reamer in a piece of soft steel where 
the hole reamed is over an inch in diameter 
and two or three inches long; the sight of a 
big taper reamer at once brings to mind the 
vision of a substantial tool of the ‘tap 
wrench” variety, spliced out with an added 
two or three feet of iron pipe on each end, 


are 


Fig. 


membered, under an inch in diameter, very 
much more deeply notched with a- coarse 
left-hand square thread than is our American 
tool-room practice, undoubtedly a good and 
free cutting tool. Most of the readers of the 
MACHINIST are also familiar with the spirally 
notched teeth of mills used by Brown & 
Sharpe which have enabled some of their 
small milling machines to take cuts out of all 
proportion to their size; cuts two or three 
or four times as wide as would be expected, 
with continuous mill teeth, to lie within the 
capacity of the machine. In this same line 
of expedient were also the small lengthwise 
grooves milled in the flats of Farmer's chuck- 
ing drills, and the stepped ends of another 
chucking drill, Le Count’s, if memory serves 
correctly. These are some of the thoughts 
called up by the scene shown in Fig. 1, 
where four men are taken in the act of 
reaming two large taper holes at once, in 


2, 


engravings here given, were certainly very 
superior tools, and they were also extremely 
cheap tools in the widest and broadest sense 
of cheapness, as they were not only very low 
priced as to first cost, but were rapid in ac- 
tion and made good work. 
of some of these 


An examination 
brass bushes in course of 
being scraped to fit their spindles showed 
bearings that were very good indeed, and 
were especially noticeable as being axially 
correct ; that is to say the pair of holes 
stood in line with each other very fairly be 
fore they were touched with the scraper. 
The holes were round and as smooth as one 
would care to see. 


In Fig. 3a taper chucking reamer isshown 


as used in a turret chucking lathe. This 
reamer was considerably smaller on the 


point than it appears in the photograph, as 
the point was nearest the camera, and the 
camera is a very faithful respecter of the 


Fig. 3. 


Witness to the value of the broken line of 


cut. In not the slightest 
doubt that a continuous cutting edge is a 


short, there is 


mistake, and a very serious and costly mis- 


take, making tools drive hard and work 
slow, and produce bad jobs at last, and 
the wise toolmaker will see to it that 


his cutting edges are not too many in num- 
ber, and that they are broken up into as 
short lengths as_ the conditions will permit. 
Probably it can also be safely said that all 
tools should be made with a view to having 
the fewest possible number of teeth in ac- 
tion at time. Undeniably this 
correct where truth of work 
produced is the essential feature of the result: 
where rapid production 


the same 
statement is 


is the end sought 
the multi-toothed cutter is our only resort, 
and in all cases we must put as little stress 
as possible on surfaces in course of finishing 
The cutting edge must be broken, and must 
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have the smallest length possible in action 
at one time. 

The Ingersoll tooth is patented, and has 
the advantage of being a regular manu 
factured article, but the principles apply 
equally well to other gapped teeth, and they 
may be made as in Fig.6, for instance, where, 
as will be seen, itis only needed to cut 3 or5 
tooth seats in the reamer blank to fit the se 
lected pieces of flat steel forming the 3 or 5 
long inserted teeth, which can be ‘* gapped” 
expeditiously by putting the lot of them 
into a shaper vise, taking care to stagger 
them endwise so as to make the teeth ‘‘break 
joints” when the ends stand even with each 
other in the completed tool; after cutting the 
notches in the tooth blanks they are slipped 
into the cuts in the reamer body, and short 
filister head screws are tapped in close up to 
the tooth body, the heads bemg counter 
bored into the body of the tooth to hold it 
endwise in its seat in the reamer body ; the 
cutting teeth are then cleared on the sides 
of the gaps and hardened. It is likely that 
three teeth will be found quite satisfactory, 
though a much greater number is common 
practice, and probably five teeth are all that 
are needed in any diameter of reamer, cir 
cumferentially. Lengthwise the teeth can 
be as numerous as may be, observing that, 
as the tooth is well backed up by the body 
stock, the cutting face of each individual 
tooth lengthwise, measured from gap to 
gap, may, if desired, be longer than the 
thickness of the inserted tooth. In Fig. 6 
the filister head holding screws are shown as 
put in the back, or following side of the in 
serted tooth ; it is possibly better practice 
to put them on the front side of the tooth. 
This makes a cheap and good tool. 


The shop manager or superintendent is 
often called upon to make screws of quicker 
pitch than his lathe gear will give, and is so 
forced to make a change in the lead-screw 
drive of a tool. In this case, with our 
common style of back-geared lathes, the 
best that can be done is to make the big 
back gear the first mover; a favorable ex- 
ample of this addition is given in Fig. 4, 
photographed from the lathe in the Ingersoll 
shops, on which the quadruple thread mill- 
ing machine table feed worms are cut. The 
parts added are very simple, merely a block 
with a shaft, held with two screws to the 
back side of the head stock of the lathe; the 
center of the shaft mounted in this block 
should come as nearly as possible square un- 
der the back gear shaft, so the back gear 
will lift out of gear all right. The great 
merit of this scheme lies in the fact that the 
back gear will stand all the belt can pull, so 
that the very severe work of pulling the 
lathe carriage will not result in broken screw 
gear teeth. 
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Taper and High-Speed Attachments to 
Milling Machines. 


In our issue of April 18, 1885. there was 
an illustrated article calling attention to the 
difficulties connected with milling taper 
work upon centers in the universal milling 


| 





HitcH-SPEED ATTACHMENT FOR MILLING 
MACHINES, 

machine, and showing a device for over 

coming them. 

We illustrate herewith a device for that 
purpose which, though the same in princi- 
ple, is an improvement upon the previous 
arrangement referred to, mainly because it 
is made more convenient to use. 
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The device consists of a supplementary 
platen, upon which is mounted a small foot 
stock. One end of this platen is supported 
upon a collar formed upon a center, as 
shown, while the other is supported by a 
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is provided that if a steel butt plate can be 
made sufliciently light and strong it may be 
used 

The bands will be made of steel, as light 


as is consistent with proper strength, and 





TAPER ATTACHMENT F 


knee bolted to the regular platen of the 
machine, 

When taper work is to be done, the regu 
lar head is set to the required elevation, and 
the center shown is put in place in the head, 
thus properly locating all the rest of the de- 
vice, and it is only necessary to tighten the 
two bolts shown, and the attachment is 
ready for use 

Taper work held in this way can be readily 
adjusted to the proper position, can be 
driven by an ordinary solid dog and is cor 
rectly indexed, none of which can be done 
when the taper is secured by placing the 
centers out of line with each other, It is 
made to fit either the No. 1 or No. 2 uni 
versal machine, by the builders, Brown & 
Sharpe Mfg. Co., Providence, R. LI. 


The same makers are also supplying the 
high-speed attachment shown 
It consists of a cast arm made to go in 
place of the overhanging arm, and support 
the pulleys by which the increase of speed 
is obtained in the manner indicated. Four 
steps of*the cone pulley being still available 
for changes of speed in the No. 1 machines 
and three in the No. 2 machines, the ex 
treme ranges of speed being 342 to 1,537 
and 603 to 1,584 revolutions per minute, re 
spectively. 
The supplementary spindle runs in a shell 
which fits the regular taper hole in the 
f 
the attachment small stem cutters can be 


spindle of the machine, and by the use ¢ 


driven at something like an adequate speed, 
without increasing the feed. 
omnes => -_ 
The New Navy Rifle. 


An addition to be made to the equipment 
of the United States Navy will be that of 
10,000 Lee straight pull rifles, the caliber ot 
which will be 6 millimeters (.236 inch). 
The barrels will be made of forged or rolled 
steel. The steel will be oil-tempered and 
then annealed, and for 2-inch specimens 
will have to show an elastic limit of not less 
than 80,000 pounds to the square inch, and 
an elongation of not less than 20 per cent, 
The material will be inspected during manu 
facture. It is suggested that an open hearth 
steel which contains 43 per cent. of nickel 
will meet the above requirements, and will 
be preferred, but other steel that will meet 
the requirements may be used. 

The material for the bolts and receivers 
will be tested physically, and will have to 
show on 2-inch specimens of standard form 
an elasticity of at least 40,000 pounds per 
square inch, with an elongation of 20 per 
cent. when annealed. 

The rifling will consist of six equal 
grooves, with a uniform twist of one turn in 
74 inches. The depth of the grooves will 
be .004 inch, and will be similar to those of 
the Metford rifling. 

A model gun will first be made by the 
contractor, and, if necessary, will afterwards 
be modified by the Government to meet re 
quirements. 

The stocks will be made of the best qual 
ity walnut. The butt-stock will be of shot 
gun pattern with half pistol grip, and the 
fore stock and barrel cover will be cut away 
from the barrel so as to be in contact with it 
only on annular ribs, which will be covered 
with asbestos. 

The butt plate will be of aluminum, 
checked or roughened, and will have a slid 
ing cover over a pocket in the butt. Yet it 
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will be fastened with screw pins. They 
will be fitted with swivels for the gun 
slings and for stacking arms, and the for 
ward band will be fitted with a lug suitable 
for hélding the bayonet 

If a suitable light aluminum bronze can 
be found, it may be used both for the butt 
plate and bands 

When finally. perfected this rifle will be 
considered as the model to which all subse 
quent rifles must gage in every particular 

m — 
Meeting of Western Foundrymen’s Asso- 
ciation, 


The recent meeting of the Western Found 
rymen’s) Association, held) in Milwaukee 
beginning September 18th, was a very suc 
cessful one. There was an attendance otf 
about 70, and papers by H. Hansen and A 
Serge, Jr., were read and discussed, the 
former upon ‘False Economy in Foundry 
Equipment,” the latter upon ‘* An Example 
of Cost Sheets for Foundries 

Lo al foundries were Visits dl, and also the 
Illinois Steel Co.'s plant at Bay View The 
visitors were handsomely treated by Mil 
waukee citizens, and the méeting was a 
very pleasant one 

=> 


Death of an Old Engine Driver 


Joseph Bell, 83 years old, died recently 
in London, not of old age, but through an 
accident, having fallen into an open cellar 
way. Mr. Bell was at one time an engineer 
of George Stevenson's ** Rocket,” although 
not the first engineer, he having been but 
17 in 1829 when the ** Rocket” made her first 
trip. Up to within about 18 months of his 
death, Mr. Bell was an engineer of the 
London District Railway, showing that the 
occupation is not incompatible with longey 
ity 

a 

Mr. J. F. Pajeken superintendent of the 
shops of Ludw. Loewe & Co., Berlin, and 
Mr. H. F. L. Oreutt, London, representative 
of the same establishment, are at present in 
this country looking about for new tools to 
form part of the equipment of new shops 
that the firm will commence the erection of 
in the spring. Mr. Orcutt, as many of our 
readers Know, is an American, and Mr. Paje 
ken served an apprenticeship at the Morgan 
Iron Works,in New York City, but has not 
Natu, 
rally he finds much to interest him here, 


been in America before since 162. 


though he has kept himself in touch with 
American shop practice by regular reading 
of the AMERICAN MACHINIST, a practice 
which he says is quite generally followed 
by all the most progressive men of Germany 
that are interested in machinery. 

The visit of these gentlemen is likely to 
result in some good orders being left here, 
and it is possible that even the iron frame 
work of their shop will be constructed in 
this country. 

——__-o—__—_. 


Compressed Air for Fog Horns 


The use of steam for blowing the various 
fog horns so necessary along our coast has 
always been, and necessarily so, unsatis 
factory. When the fog horn is wanted it is 
wanted badly, and often very suddenly, and 
when steam is wanted for the fog horn it 
can only be obtained suddenly by a con 
stunt maintenance of fire and pressure. 
On the New England coast fogs settle down 
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sometimes in five minutes, while it takes 
from forty-five to sixty minutes to start a 
fire and raise steam, The fuel cost of main 
taining the steam fog horns is considerable. 
The New York lighthouse district has six 
teen fog horns, and some of them require 
The S indy Hook 


fog horn last year had 715 hours of fog, and 


ninety tons of coal a vear 


used 94 tons of coal It costs more to put 
the coal on the Sandy Hook lightship, close 
to New York, than to buy the coal. On the 
western coast there are fog horns at points 
very difficult of access, and the coal often 
has to be carried for long distances on the 
backs of men and mules, 

The Lighthouse Board has for the past 
year been experimenting at the Staten Island 
station with an entirely new and different 
fog signal apparatus. Steam and coal are 
entirely dispensed with. A Hornsby-Akroyd 
oil engine is used to drive an air compressor, 
and the compre ssed air is used instead of 
steam in the fog horn. A set of the ap 
placed on the Winter 
(Juarter Shoal lightship, off Atlantic City, 
N. J Duplicate sets are to be provided as 


paratus is to be 


i precaution against disabling accidents. 
The blast of the horn will last five seconds. 
and it will be repeated each minute while 
the fog continues. The sound is said to 
resemble the snarl of a cat at night, in 
tensified several thousand times. It is con 
ceivable that fog horns of different capac 
ities may be classified according to the cat 
power of each, just as lamps are measured 
by candle power. The compressed air re 
ceivers are to hold enough air to run the 
fox horn for ten minutes, while the capacity 
of the compressor is suflicient to recharge 
it in five minutes, so that the signal will be 
always ready, and its action may be kept 
up indetinitely. The oil used for the en- 
vine is used throughout the service for the 
lamps. The Lighthouse Board buys over 
half a million gallons a year, and it costs 
about six cents a gallon, while the engine 
will use, say, a pint an hour when running. 
The cost of the oil used in this service is so 
small that the Lighthouse Board has not 
taken it into consideration 
-_ 
The Latest Hyphen Corliss Engine. 


An exchange, which it is best not to name, 
publishes a cut and description of an engine 
with a plain slide valve and throttling gov- 
ernor as a Corliss engine. The 
description says ‘‘ these engines are similar 
to the Corliss. In «an editorial in our issue 
of June 22, 1893, we cited the distinctive 
features of the original Corliss engine as fol 
lows “They were in the form of the bed : 
in having two steam valves at either end of 
the cylinder on top, and two exhaust valves 
at either end below; in its round or cylin 
drical valves, with their oscillating motion; 
in its wrist plate motion for actuating these 
valves; and, finally, in the detaching device 
for enabling the yovernor to control the 
point of cut-off.” And we remarked that 
‘“ Usage seems to have almost justified the 
application of the name Corliss to any engine 
which has four valves and an automatic cut 
off But that was two years ago. The 
above mentioned Corliss has neither the four 
valves nor the automatic release. 

ape 

Mr. John 1D). Riggs, M. E., who was 
formerly with the Toledo Machine and Tool 
Co., and for the past year has been in 
structor in the Mechanical Engineering De- 
partment, Lehigh University, has engaged 
with the New Doty Mfg. Co., of Janesville, 
Wis., where he will design and superintend 
the construction of a new line of machinery. 


NEW GATALOGS. 








There are three sizes of Standard Catalogs, 9’ * 12’, 
6° x 9 and 4K’ 6. We recommend the 6” « 9’ 
size for machinery catalogs. When the y must be larger 
or smaller, one of the other standard sizes should be 
adopted if possible, 


J. A. Fay & Co., Cincinnati, Ohio, issue an illus 
trated poster of woodworking machinery, with 
descriptions, which is forwarded to any address 
on application. 

The Gisholt Machine Co., Madison, Wis., have 
issued a new catalog illustrating and describing 
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R. I., issue a very fine catalog illustrating and de-] 6.4 P 7 
rect a machine shop Ht. () Leary is interested ° role oO . 
scribing various forms of taps, dies and other cut this WCCR ! if so, tell 
’ 8 Dosec » eres itton ill at Favette- 
ting tools manufactured by them. The catalog is It is proj 1 to erect a cotton-m! se 
« 3 ‘ q J. A. Folsom and Chas. L. Wright have organ ; H ¢ 
the most elaborate publication of the kind we] Ville, N. Y., at a cost of $100,000 W. 8. Cook i ‘ : : your friends ab out 
' i nterested ized the Bicycle Keyless Lock Co., of Winneapolis, P, 
) ‘ ite ) = a of ootls, ar con ~ esueag Pats 
know of devoted to this line tool » ane ntain Mi:in., with a capital stock of $25,000. 
much valuable information regarding screw A new bicycle company has been organized by them. 
threads and their production. It is sent to those Robert W. Abbott at New Orleans, La., with a cap The British-American Ball-Nozzle Co. N. Y 
rrestec application ane s standard size, e & P 
pris ted on apt i n and i inda ize ital of $100 000 City, has been formed with a capital of $800,000 by Our discounts to Club 
- . Kuhl ¢ : James MeNiel and Wm. C. Smith 
At La Crosse, Wis., the Kuhlman Safety Coupler F ‘ 
if 4 Tr » -24°0 ra 
We have received from the Hine & Robertson Co. has been formed with $100,000 capital by Adolp! 1 See \ ; . , “os kK QAziseéVvs are liberal, 
Co., 68 Cortlandt street, New York, a small book], p» The Fairfield Cotton Mills has bcen formed at 
, ’ ° KF. Kuhlman and others, Wissen i. % for the purpose of erecting a ; 
“1.22 ape lelgar gna lon deren e mete ll, by W R D t th $75,000 t y ’ write for them. 
) Vv 2 oO £75.01 apite s +k. - ” 
book many of the problems encountered by the The Onachita Power Co.. of Little Rock, Ark., | ™@) PY vy, with $7 capital stoc 
practical working engineer in handling the planim- | has been incorporated with a capital of $200,000 by 
The io *hos tilling ( Porth: 
eter for the first time are treated in an element-] J, C,.tunzick and R. Murray The Union Pho phate Milling ( rey of Portland, 
ary and plain manner, adapted to the use of those Me., has been organized with a capital of $500,000, 
who have charge of steam plants, and who have The Lester Automatic Faucet Co., of Atlanta. | H. B. McDonald, of New York City, is president. 
not previously familiarized themselves with such }Ga., has been formed by A. G. Rhodes and J. K 
instruments. The book is illustrated by plain en-] Polk, with $50,000 capital THE DF F C Pi PS 
PUNCHES , SHEARS, | | . 





— HAND BLOWERS, 
Forces , &Tc. 


( BLACKSMITH - 

wean 1OOLS 
of remarkable purity 
and strength for 
costly tools and dies. 





UNEQUALLED 
EFFICIENCY, DURABILITY, 
MINIMUM POWER 


UFFALO A\~ BUFFALO,WY. 
FORGE Cad. U S.A. 


STEEL 


NO BETTER MADE ANYWHERE. 






















Crescent 
Steel 
Co. 


PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N. Y. 











THE DEANE STEAM PUMP CC., 


HOLYOKE, MASS. 





Write for ‘‘ The Deane Specialties.” 


FINE SCREW PLATES. 


“Lightning and ‘‘ Green River.” 


Taps, Dies, Reamers, Tap Wrenches, Bolt Cutters 
Drilling Machin s, Punching Presses and other 
labor saving Tools. SEND FoR CATALOGUE. 





S- = 
TAPS PASS CLEARS 
MAKING FUL 


TRE 


Oy Se oes nel? 
PERFECT SCREWS ATA SINGLE CUT 


WILEY & RUSSELL MFG. CO., - - 





Greenfield, Mass. 








Webster's * 


“TT CAN'T HANG UP.” 


Loua 


International 
* Dictionary 


Success 


Unabri ge hi 


BECAUSE 
oo It is easy to find the word 
WEBSTER'S wanted. 
INTERNATIONAL J Words are fc Mt pe Reser 
DICTIONARY one beginning a paragraph 
It is easy to ascertain the 
pronunciation. 
rhe pronunciation is shown by the ordina 
critically marked letters used in the sel 


It is easy to trace the growth of a word. 
rhe etymologies are full, and the different mean- 
Ings are give nin the ot der of their deve elopment. 

It is easy to learn what a word means. 

——— The definitions are clear, explicit, and full, and 


FOR BOILER FEED, SEND FOR CATALOGUE. each 18 contained In a separate paragraph 


THE MASON mEGULLTOR CO., G. & C. MERRIAM CO., 


STON. MASS. U Springfield, Mass., 





Publishers, 
U.S.A. 




















BLOW YOUR CUPOLA 
“STURTEVANT BLOWER.” 


Send for Catalogues. 


RF. STURTEVANT CO. 
NEW YORK: PHILADELPHIA, CHICAGO, LONDON, ENG. 


BRADLEY HAMMERS. 


If you Ee ate, draw, square, taper, swage. collar. spindle, or do any 
manner of forging in iron or steel, a Bradley Hammer will soon pay 
for itself by what it will save over any other similar tool. Helve, Up 
right and Strap Styles. Send for circulars. 


THE BRADLEY COMPANY, 


SYRACUS N. Y. 


BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 


B. 
BOSTON. 














RE YOU LOOKING 


for a lathe? We are building them in various sizes 
from in, to 24 in, swing, in various lengths, both en- 
gine and speed lathes. Our designs are the latest, 
while the workmanship, material and finish are 
of the highest order. Our catalogue will tell you all 
about them as well as of our planers, shapers and 
other tools. 


SEBASTIAN LATHE CoO., 


117 and 119 CULVERT ST., CINCINNATI, OHIC, U.S. A. 


a> Star+# 


ae 









a a 


ey z 
9 t0 at Swits, 


LOGUE FREE. 






CAT 





Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Catting 

1896 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 1lith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland Ohio 


Foot-power 
Screw Cutting 

Automatic 
Lathes Cross Feed 
9 and 12 inch Swing. 


New Designs. Novel Features 
Send for Catalo ue B, 


SENECA FALLS MFG. COMP. ANY 
687 Water St,, Seneca Falls, N.Y. 


Kent's Mechanical Engineer's Pocket Book. 


$5.00 











Morocco 


JOHN WILEY & SONS, New York City. 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS No WASTS !s redressing 


SoLE REPRESENTATIVES IN THE Untrep Stars. 
BB. M. TONES wt CO., 
it & 13 Oliver St., NEW YORK: {43 Liberty St. 


Ore xe oRING, HEATING, 
E GARDEN CITY FAN CO. > 


., NaNUacTURERS EJHAUST FAN OS fo 


H. W. JOHNS ASBESTOS 
aA SECTIONAL 
PIPE 


COVERINGS. 


NON-CONDUCTING CoVERINGS FOR STEAM AND Hot WaTER PIPES, BOILERS, Etc. 
ASBESTOS BOILSR COVERINGS. 


H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 


Asbestos Roofing, Etc 
87 MAIDEN LANE, N. Y. nace 


1064 pages 12mo. 





BOSTON: 








SEND FOR CATALOGUE E 

















Jersey City, Cuicaco, Puitaveceria, Boston, Lonoon 


ic 
od 


DON 
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The Kearney & Foot Co. announce that owing to 
increased cost of materials and inability to fill or- 
ders promptly prices of their files will be advanced 
October Ist 


rhe Smith & Thayer Co., of Portland, Me.. has 
been formed to manufacture steam boilers, pumps, 
ete., with $37,500 capital stock. W. H. Thayer is 


vresident. 


The Southern Cycle Co., Limited, of New Orleans, 

i., bas been incorporated to erect a plant for 
manufacturing bicycles, by Charles E. Fenner and 
others, with a cayital stock of $50,000 


The U.S. Navy Yard, Brooklyn, are making some 
extensive additions to their machine shop depart 
ment, and bave just awarded acontract to Tae 
Lodge & Davis Machine Tool Co., of Cincinnati, 
Ohio, for several heavy engine lathes, 


The Springfield Machine Tool Co., Springfield, 
Ohio, have brought out a li-inch engine lathe 
of the “Springfield-Muller”™ pattern, the general 
design of which is the same as the larger lathe 
illustrated in our issue of December 6, 1894. 


It is announced that the co-partnersbip hereto- 
fore existing at Painted Post, N. Y., between 
Abijah Weston, F. E. Bronson and C. K. Longe- 
necker, has been dissolved by the retirement of 
Mr. Longenecker. The 
tinued under the same firm name by Messrs. 
Weston and Bronson, who assume all liabilities. 


business is to be con 


The Gouverneur Machine Company, of Gouver 
neur, N. Y., has failed. The First National Bank, 
which held chattel mortgages, causing its failure, 
has so arranged that the shop will continue to 
run for the present, and all orders will be filled. 
It is understood that a new company will be 
formed to rearrange and re-stock the plant, and 
that the business will be continued. 


The new machine shop for The Granger Foundry 
and Machine Co., at Providence, R. L.. will be one 
of the largest and most complete in the New 
England States. The building is designed and 
built by The Berlin Iron Bridge Co., of East Berlin, 
Corn., and is 110 feet wide by 306 teet long: Tne 
construction is similar to the Fuller Iron Works 
machine shop, designed by the same parties, and 
which has been before illustrated in these columns, 


The Berlin Iron Bridge Co., of East Berlin, Conn., 
have just completed for the Geo. W. Stafford Mfg 
Co., Providence, R. L., a new machine shop 50 feet 
wide and 174 feet long, twostories high. The build- 
ing is constructed of brick and iron and is so de- 
signed that two additional stories may be added in 
the future 
completed a new car barn for the New Haven 
Street Railway Co., the barn being 86 feet wide and 
188 feet long. The roof is covered with slate. 


The same company have also just 


The Peoria Rubber and Mfg. Co., of Peoria, IIL. 
have formed a corporation with a capital stock of 
$200 000 for the purpose of manufacturing bicycles 
They are now erecting new buildings 
ready for operation within the course of 60 or 90 
days They have placed their order with The 
Lodge & Davis Machine Tool Co., of Cincinnati, 
Obio, for the entire equipment of the plant, includ 
ing engine lathes, milling machines, shapers, drills, 
screw machines, hub machines, etc. 


A handsome excursion steam yacht has just 
been completed for Wm. Zink & Co., of St. Louis, 
by the Marine Iron Works, of Chicago. in whict 
they have placed one of their 8x8 balanced piston 
valve high-speed marine engines; boiler allowed 
165 pounds working steam pressure. The yacht is 
50 feet long on deck, 10% feet beam, draws 3 feet 
of water, has flush deck and is licensed to carry 75 
passengers. Delivery will be made under her own 
steam via Illinois and Michigan Canal and the Illi 
nois and Mississippi Rivers. 


As an evidence of the increasing 
among railroads and those engaged in the manu 
facture of railroad rolling stock, J. A. Fay & Co, 
the manufacturers of car and 
ing machinery, report an increasing business in this 
line. They are now furnishing machinery for the 
Mexican International Railroad Co., the Iilinois 
Central Railroad for their new shops at Burnside 
[ll., the Queen & Crescent and the Big Four Rail 
roads, Missouri Pacific Railway Co., Jacksonville, 
St. Augustine & Indian River Kailway, and hay 
recently equipped the new shops for the B & O 
S. W., at Washington, Ind., Pittsburg & Lake Eric 
Railroad Co., Kansas City & Gulf Rail oad, Mobile 
& Birmingham Railroad Co., Lenoir Car Co., at 
Lenoir City, Tenn., New York Central for their 
Utica shops, and a number of others. They antici 
pate an increased trade in this direction for some 
time to come. 


The Jones & Lamson Co., Springfield, Vt., write 
us: Among the recent shipments of our 2x24 
flat turret lathes, we hand you the 
names: 


following 
Cheney Bros., South Manchester, Conn.; 
Dwight Slate Machine Co., Hartford, Conn.: 
Wm. sellers & Co., Philadelphia; M. Koye 
mann, Dusseldorf, Germany; Woonsocket Machine 
and Press Co., Woonsocket, R. L.; Ramapo Iron 
Works, Hillburn, N. Y.; Fairbanks, Morse & Co.., 
Beloit, Wis.: The Aermotor Co., Chicago; National 
Switch and Signal Co., Erie, Pa.; Filer & Stowell 
Co., Milwaukee, Wis.; Howard & Bullough Ameri 
can Machine Co., Pawtucket, R. I. We are also 
preparing a carload of high turret screw machines 
for the Indiana Bicycle Co., Indianapolis, Ind., 
and are being greatly pressed with orders for 
these tools from bicycle builders. We have all 
the business we can handle with our present force, 
consisting of 130 men, and are making arrange 
ments for greatly increasing our output. 








DON’T ACCEPT ANY SUBSTITUTE FILE. -_— 


INSIST ON HAVING 
NICHOLSON 








VARIETIES FILES 
"x. F.) & INCREMENT CUT FILES. 








TO MANUFACTURERS 


having 50,000 square feet of floor space, the same well equipped with 


lathes, planers, tools, also a foundry for the production of heavy, but 


fine, machinery, can make a_ five 
employ from three to four hundred 


out the above facilities need apply. 


to ten-year arrangement that will 


men the year round. No one with 


Address, with full particulars as to location and equipment, Box 121, 


AMERICAN MACHINIST. 





P.H.&F.M.ROOTS, 


Connersville, Indiana. 
CHICAGO OFFICE 


1405-10 Manhattan Building. 


MANUFACTURERS OF 


Portable Forges, 
Tuyere Irons, Etc. 


ROOTS’ NEW ACME HAND BLOWERS, 


Blow speeded, Force 
blast, unable, Com- 
pact and Cheap. 
Roots’ Foundry 
Blowers, Gas Ex- 
hausters, Etc. 
COOKE & CO, 
, Selling Agents, 
- 163 and 165 
‘Washington St., 
NEW YORE. 










In V’riting, Stones | Mention This Paper. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
, 810 Walnut St., Philadelphia. 
ew-Our New and Revised Catalogue of Practical and 
Scientific Kooks, 88 pages, 8vo., and our other Catalogues 
and Virculars, the whole covering every branch of Science 


applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 
Length of stroke 
_ &Changed INSTANTANE. 
2 3 OU SLY while IN MOTION, 
“Get Photos & Prices 


NOTHING LIKE IT. 


“Pox Machine Co., 
325 Nor. Front St., 


Grand Rapids, Mich. 


135 Finsbury Pavement 
London. England 























TO SUBSCRIBES, 





‘ Y “ry Yas 
MACITITLINIS'T 7938 
‘eg , ! hini« 1" ears’ exneriet > ector 
Machinists’ Supplies and Iron. General machinist, 15 years’ experience, erector, 
repairer; spec’y steam engines, Box 130, Am. Moect 
. 7 Pos. wanted as supt., exp’d on Corliss eng’s, mill, 
New York, September 28, 1895. heavy. gen. mac y and electrical work: middle 
and will be : oft. Tt Asemtniw SM Lbesntn 
Iron—American Pig—We quote standard North o . —~s = = 
ern brands, $14 to $1450 for No. 1; $1 133.5 Wanted \ {tsma n ( ss engine work 
for No. 2: $12.75 to $13.25 for No. 2 Plain, and Ls] and apable of leading the 
$12.50 to $13 for Gray Forges Southe brands, | work Spart s Point. Md.. Marviand Steel Co 
$14 for No. 1; $13.50 to $14.75 for No. 2; $13 te ; 
$13.50 for No. 3; $13.10 to $14 for N 1 soft: $1 I signer and salesman, well 
to $1 ) for NI, » soft and e| e ' 212.7 fey stean ue ner nale and 
Foundry No. 4 ! Box 12 Aw. Ma 
Antimony Prices r mewhat isier ( x W anted—Situatior is superintendent 
son's is uotea at ™ Hallett’s Japar Ks ng exper e r ill departments Box 
Zac, to 7 AMERICAN MACHINIS1 
aard O1 *rime Cilv is quotes t Wc. to Sle . 
Lard \—Prime : et W ante Exp’d mect draftsmen with spare 
Co; per The market is quiet; small lots of Lake 1 evenings state present position Fdwin 
oapeey fare been s« at 12 Casting Copper is | Guthrie, Corcoran Bldg... Wasbington. D. ¢ 
held at lice. to 14! 
9 ‘ " ’ sponsible positk 
Lead—The market is dull. but prices have Man Iv years exp. wants re — nie position 
been affeeted much. Loe. to Bahk re oted + “¥ yen ee an or in charge of shop 
”) bwiy IF RICAN ACHINIST 
Spelt-r-The market is quiet and tl emand 
light Sellers are bolding out for 4.35e. to 4.40 Competent draftsman wants position; ten years’ 
¢ 1 é perenne imechani i eleetr sign 
lin—The market is without vigor: not many new aper! om me nicnt ar cal designing 
: . . Ae hdew developed from sketches nstructions 
purchases by constumers have een mide ilthougl " > Ay Ml , 
deliveries on old contracts have been fairly larg poe TaN ee AN ACHINIST 
' . pAbout 14.35¢. for round lots seems to be a fail Wanted—Pos n by a st-class planer hand, 
prosperity | tation nick wond accurate large work preferred Ad 
ress Pox 12s i AMERICAN MACHINIST. 
Wanted—A first-class designer and patternmaker, 
railway woodwork ate ' \i machinist asforeman of shop doing light 
Foon fine work west of the Mississippi Address M B 


ire of AMERICAN MACHINIS1 


Your mech. engl ind steam engine expert, 
vould like to correspond with parties needing 
ome one t lotesting and adjusting after October 


Address Box 12 AMERICAN MACHINIST. 


Draftsman machinist or accountant competent 
)manave small paying plant. can have an interest 
ind position on tavorable terms; must have some 


On and after July 4th this pape ve two tree th or collateral Address Sparta, AMERICAN 
insertions under this headit t t hose n want t MACHINIS 
positions he advertisement t yi" py a " f s ; 
more than five lines. Add nal space or insert Competent machinist 10 years’ experience on 
is *patd fori rhet t u rates 
must be pa nadva it reg rra obbing and repair work, with good executive 
— ibility, Wants asituation in small shop or to take 
‘ charge of repair work in: manufacturing concern 
Wanted—Bright, active machinists to canvass | Adaress W. J., AMERICAN MACHINIST 
for subseription to American Macuinist, liberal 
commission Address, with refs.,  Subseription Young man (21), three years in one of best tech 
Dep't, AMERICAN Macuinist, 203 Broadway. N. ¥ nical s hools, wants position, either drafting or 
Draf ’ ther work, With some reliable firm: good refer 
Pp - ‘ r | = ss af } i 
raftsman, young n at Wihts pe a emt yed ences: anxious to get astart wages not object 
in designing pumps. Box 120, Amer. MAcuin I ht, AMERICAN MACHINIS1 
Practical draftsman desires position: N.Y. City 





preferred, H. D., care American MAcHINIs! 


(Continued on Page 794.) 










EDUCED SEtEO Es OF 


Cross St 


LeGOUNT’S LIGHT STEEL DOG. 


No, H PRI No, INCH. PRICE | 
1 wy $ 35 s $1.10 | 
2 be s) cetihte abt 5.50 | 
; y 59 | 9 wy 1.40 
4 1 “oO 10 i] 1. 
5 1\4 7 |) 11 3h 1.70 
6 l\e 85 | 12 ‘ 1.00 
7 14 . 1,00 Full set of 12- 12.00 


Cc. Ww. LeCOUNT, South Norwalk, Conn. 


These ¢ 


yods are for svle by CHAS 3. CHURCHILL & O©O., L’t’d, 21 


London, England 





FITCHBURG MA 


FITCHBURG, M 


LATHES, PLANERS, DRILLS, SHAPERS 


TOOLS, 


SPECIAL TOOLS. 


Machinery Built 


AND OTHER METAL, 


Labor-Saving 
TO ORDER. 


CHINE WORKS, 


ASS., U.S. A. 


Send for new 


CATALOG E. 








18-INGH LATHE. 










Bee 


Tensile strength of ten specimens taken 
34,390 Ibs 
34,650 


34,260 lbs. 


32, oO 





BUILDERS IRON FOUNDRY, 
FOUNDERS AND MACHINISTS, 
PROVIDENCE 


We can guarantee that our castings will be uniform and of high tensile strength, 







Rr. I. 


from an air furnace heat: 
1,400 Ibs. 


Ibs. 33,200 Ibs. 


36,76 0 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


POWER OR HAND PLANER, 


FOR MODEL MAEEBS, EXPERIMENTAL WORE, &c. 








FOR 
TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK, 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893, 





Has all the Improved Features Usualiy Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work, 


*§yoo0u3g UOISUj|YUSEM PBI 


“O09 FY NOSNIWIIAM “ff *V 


AS G3YNLOVANNUW 





*sSeW ‘U0}8s0g 








WORTHINCTON 
CONDENSERS. 


AGGREGATING IN CAPACITY 


625,000 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St.) PHIL ADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. CHIC AGO, 


185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 
DETROIT, 145 Jefferson Ave. 


Pennsylvania St. 
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Macbinist familiar with the making of tools and 


the adjusting of automatic wireworking ma 
cbhinery of the most complicated designs None 
but one who has bad such experience, need apply. 
Box 123, AMERICAN MACHINIST 

Mechanical engineer and draftsmen, age 29, tech 

graduate Al references and testimonials: exp d 
designer of compression ice machines, Corliss and 
high-speed engines, and gas engines, desires change 
of situation "Hall AMEKICAN MACHIN 

One who has hada varied experience inthe de 
sigo, construction and repairs of coal mining ma 
chinery, is open for engagement. on or after Ox 
tober 1, 180° Box 126, AMERICAN MACHINIST 

A first class machinist, experienced in tool and 
die-making, wishes to correspond with parties 


needing such a man first-class medium er light 


work preferred. B st of references. G. C., care 
Of AMERICAN MACHINIST, 
Wanted--An intelligent man in every machine 


shop in New England to utilize 
raising clubs of “subscribers for 
curnisr: liberal commission 
John A. Walker, N. E, 
Dorchester, Mass 


his spare time in 
the AMERICAN MA 
Address, with refer 
ences Agent, No. 4 Church 
Street, 


A first-class machinist and draftsman, 
situation in a machine shop where there is a good 
chance to work into the position of foreman or 
superintendent ; have held such posi:iens and can 
give the best of references Address Box 124, care 
of AMERICAN MACHINIST 


wants a 








+ MISCELLANEOUS WANTS + 

Advertisements will be wnserted under this head at 
35 cents per each insertion, Copy should be sent to 
reach us no L ‘ater than Saturday morning for the ensu- 
ing week’ SUE Ans addressed to our care will 
be fort verde d 


line 
wers 


Cheap 2d hd lathes & planers. 8.M.York,Clev’d,O 
F. A. Welles, Milwaukee, Wis 


mach’y to order; models and elec 
O. Chase, Newark, N. J. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 


Calipers & Gauges. 


Light and fine 
trical work specialty. E 


Best and cheapest Bolt Header made by C. H 


Baush & Sons, Holyoke, Mass. 


Wanted—A purchaser for a good key-seater, by 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich. 


Pat's obt'd; no atty’s fee until allowed: exp’t serv- 
ice. Thurman & Silvius, mech. engs., Ind’polis, Ind 


Wanted 
hydraulic. 


Machinery to build: special. steam, mill, 
F.C. & A. E. Rowland, New Haven, Conn. 


Wanted—To correspond with any one in need o 
a first-class key-seater, Address Mitts & Merrill. 


No. 913 Tilden Street, Saginaw, Micb. 
Scientific and mech. books, 2d hand; standard 
authors; for sale, cheap, send for jist. Mrs. O. A. 


Lamphear, 967 Dennison Ave., Columbus, Ohio. 


addressing Box 106, care of AMERICAN MACHINIST. 


Any manufacturer of machine tools or special 
machinery desiring direct representation in New 
York City can learn something to his advantage by 


For Sale—Tabor duplex automatic molding ma 
chine witb 18-inch cylinder; molds two flasks 
12x15, or ore flask 15x24 inches; perfect condition 
sox 94, AMERICAN MACHINIST. 

For sale—Second-hand tools as follows: One 
24x24x5-foot planer, and one 15-inch by 5-foot en 
gine lathe. Traverse City Iron Works, Traverse I 


City, Mich 
For sale—Two 22”" Plain Hamilton Drill Presses, 
one 26” back gearand power teed Hamilton Drill 


Press one 30” Springtield Tool Grinder. These are 





with steam engine 
same ; 
the Outer Belt Line 
roads entering Chicago. 
MACHINIST. 


le thing to patent? 
bring you wealth. 

Patent 
$1,+00 prize offer 





new machines and will be sold cheap for cast 
Dietz, Schumacher & Co.., 


Cincinnati, Ohio, 


A foundry and machine shop togethe 
and boiler, also shaftingin t} 
plant is located 30 miles from Chicago ; 
which connects with all ra 
Address J. P., AMERICA 


For Sale— 


Wanted—An Idea. Whocan think of some sir 
Protect your ideas ; they ma 
Write John Wedderburn & (¢ 


Attorneys, Washington, 9. C., for the 








English Agency: { 


AMERICAN GAS FURNACE CO., 


Oil Gas Plants 


GAS BLAST FURMACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT 
CATALOQUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury. London, E. C., England. 








Established in 1874. 


CLEVELAND - TWIST DRILL C0. ° 86 oe Victoria St., London, Eng. 


GOR. LAKE & KIRTLAND STS. CLEVELAND, O. 


eade Street. New York. 


5 Neue Promenade, Berlin, C., Germany. 





SECOND-HAND TOOLS. 


MODERN STYLE. FIRST-CLASS ORDER, 


Will Be Sold Very Low Before Removal. 
ENGINE Li THK—Flather, 14 x 6 ft., He 


aisdell, 16x 6 ft Ka 


ow Spindle, Cre Feed, 
und Fall Rest 


Pratt & Wh tney, 16x 7 ft , Raise and Fall Rest 
Putnam, 16x 8 ft.. Raise and Fall Rest 
. Flather, 18 x &® ft., Hollow Spindle, Cross Feed 
‘ Pond, 20 x 8 ft., Compound Rest, Cross Feed 
. Pond, 20in. x 15 ft., Extra Heavy Al 
Harrington, 20xi0ft., Compound Rest, Cre } 1 
ad Fay & Scott, 36x18 ft., Compound Rest. ¢ { 
= oe aes ee Compound Rest, Cr | 
‘ : t 72x 20 ft., Trij Geared, Screw Feed 
PLANER-—Pease, 22 x Heavy Pattern 
’ Hendey Px Of Friet on, Al 
Powell 24x6f Al order 
6 Fitchburg 27 x 8 ft Automatic Feed 
s Vonl, 36x 12ft , Al order 
™ aa Mx lee Heavy Patter 
ion ay. 48x 12ft Latest Head 
SHAPER—G uld & Eberhardt 15 in, Crank 
Prentiss 17in. Crank. Good as new 
is Hendey 24 in. Friction 
56 Pratt & Whitney I4in. Traveling Head, 2 Table 
“ Fitchburg Min. Traveling Head, 2h in. Feed, 
DRILL—Prentice 26 in., Friction Pulleys for tapping 
oF Blaisdell 28 in , Back Gear 
yr ere) m 28in., Back Gears. Automatic Feed 
bag $2 in, Extra Heavy, Back Gea Automatic Feed 
MILLING MACHINE Pratt & Whitney No.2 Hand Fecd and \ 
Garvin No 3 Miller, Power Feed 
oe 2 Kempsmith Universal M r 
hie bee Lincoln Pattern Millers with Vise 
SCREW MAC ae & Olive rs No.2 Screw Mach. Wire Feed 
hole, Complet« 
Upright B wring and Foret baits 8in. 2 Heads, A Llorder 
Boiler Rolls,7 and 8 ft., Hilles & Jones, ‘ Improved Styie.” 


BICYCLE MACHINERY 


CONSISTING CF SCREW MACHINES, MILLING MACHINES, 
DRILLS, LATHES, PRESSES, SHAPERS., Etc. 


J. J. McCABE, 


E. P. BULLARD’s |!4 Dey St., 
NEW YORK. 


N.Y.Mach’y Warerooms. 





Second-Hand Machinery. 


LATHES, 1 32in. x 10 ft, Open Side. 
2 10 in. x5 ft. Foot & Power. 1 60in. x60in. x 22 ft. Hepworth, 
2 llin. x 5 ft. Power only. DRILLS, 
1 15in. x6 ft, Dustin, ~ 8 22 in, Back Geared. 
1 16 in, xX 8 ft. Fiather. 25 in. “* 6&P.F., Snyder, 
2 18in. x Bit. Flather & Prent'ce. | 1 34in ‘ in Harris, 
3 18in, x 8 ft. Lodge & Davis 2 No. 14 Niles Radial, 
; 2lin. x 10 ft. Pratt & Whitney 2 Suspension Drills, 
«Tin, x 10 ft Dustin. : . — 
1 28 in, x 12 ft, Blaisdell, MILLING MACHINES. 
2 30 in. x 14 ft. Lincoln 1 No.1 B. & Sharpe. 
1 32 in. x 13 ft. Bement Triple 2 No. 13 G: arvin. 
Geared. 1 No. 15 
1 22 in. x 10 ft. Niles 1 No.2 Hand, and others. 
1 24 in. x 10 ft. Niles, . 
1 79 in, Driving Wheel, Bement , SHAPERS, 
1 48in, x 18ft Gay & Silver. 9in., 12in., 13in., lb in., 20 in, 
\ + av Ee — 
PLANERS, | MISCELLANEOUS, 
8 48 in. x52 in. x 6 ft. Pond, two : Win. P. & W. Screw Machine. 
hentia. Win x6ft. Plather 
» Horiz. B. & D. Machines. 
1 48 in. x 32in. x 8 ft. Pond, two||1 Cyiindor Borer. P. & A 
heads, 1 30 in. Motor Gear Lathe 
$24in x24 in x6 ft W &L.,!/1 Double Punch and Shear. 
one head, 1 30in. Pulley Lathe. 
1 28in. x 28 in. x 8 ft. Gay & |1 Hydraulic Riveter 
Silver. 2 Bolt Cutters, 
1 S2in. x 82in.x10f. W & 1 1 Nut Tapper. 
1 38 in, x 38 in. x 10 ft. Aldrich.'! 1 20 in. Pattern Lathe. 


Also large stock of other tools, Send for List 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY. 





E. W. BLISS CoO. 


1 ADAMS ST., BROOKLYN, W. Y. 
Chicago Office, 96 W. Washington Street. 
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SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES, DRILL PRESSES, 


12 in 


x 5 ft. Ballou Patent No, 4 Four Spindle, Garvin 
16in. x 7 ft. Maker Unknown Yin Snyde Back Gcared 
16in, x S ft. Blaisdell 4 in. Blai dell Wheel Feed 
Rin. X1Oft Flather 24in. Aurora, Back Geared 
Sin. x 10 ft. Blaisdell Win Pe ny Back Geared, Power 
28 in. x 20 ft. Perkins Fe 
sZin x 12 ft. Fifield 9 ft. Holiy Mfz. Co , Radial, 

37 in. x 14 ft. Maker Unknown 
: SCREW MACHINES 
PLANERS, . 
16 in. x Win. x 4 ft. Hendey No, 00 Garvin, Wire Feed. 
in. x 20in. x 4ft Nashua N » Brown & Sharp 
bh. xX 22in. x4ft.L. W. Pond, | No- 1 Garvin, Plain 
No. 2 Garvin, Plain. 
. if in x 5 ft. Reed Chucking 
SHAPERS, Lathe 
10 in, Juenest, Crank 
12 in. Juengst, Crank. MILLING MACHINES, 
Win. Woodand Light, Traverse 
ead 4 No.2 Pratt & Whitney, Lincoln. 
18 in. Putnam, Traverse Head 1 No. 20 Garvin, with arm 
1 No. 2 Garvin, Plain 
co No. 0 Garvin Un versal 
> 

DRILL PRESSES, ip tooth sot accra 
6 Spindle As nt, Turret No. 2 Garvin Duplex 
No Three Spindle, Garvin No. 1 Garvin Hand, 

No. 2 Fe ur Spindle, Pratt & W No 2 Garvin Hand 
Also, a large list of other machines, Write for complete list, 


detailed desc 


THE GARVIN MACHINE 6O., 


LAIGHT & CANAL STS., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 


ription and prices, 





16 in. F. B. Miles Slotting Machine. 


2.400 Pound Miles Steam Hammer, Single Standard. 


30 in. by 27 ft. Pratt & Whitney Engine Lathe 

Horizontal or Floor Boring Machine, Pratt & Whit- 
ney. 

Two (2) 5 ft. Universal Radial Drills 

Zl in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle 

1Qin. x 8 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

26in. xs ft. Pond Machine Tool Co. Engine Lathe. 

19in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 

Qin. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 

10 in. Bement Vertical Drilling Machine. 

24in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE CO., 
145 Broadway & 86 Liberty St., New York. 


SECOND-HAND MACHINERY. 


1 &% in, x 20 ft. Lincoln T. G. Engine Lathe, 
1 54-61 in. x 22 ft. New Haven T. G. Engine Lathe, 
60 Ton Watson & Stillman Broaching Press 
1 1500 Ton Hydraulic Press, Platen 42 in. x 42 in 

26 in. X12, 138 und 17 ft. D. W. Pond Lathes, C. Rest 

C, Feed 

1 2¢in. x 10 tt. Pratt & Whitney Lathe, C Re 
1 20in. x 11 ft, Setters Engine Lathe “s 





and P, 


st and P. C, Feed. 


25 Speed Lathes | Assorted Sizes), 

3 Fox Monitors an | Sq. Arbor Fox Lathes, 

1 Siu. x 5'q ft. Weymouth Meee Wood Turning Lathe 
1 Gin. x 60 in, x 26 ft. L. W. Pond Tron Planet 

bt Win. x Gin, x:6f Now Have un Iron Planer 

1 S2in. x S2in. x1l0ft. D W. Pond (Two Heads). 
6 24in. x 24in. x 5 and6 ft. Iron Planers 


jin. x t6in. x Lbin. Blaisdell Crank P lang r. 
6in x 16 in. x L2 in, Whiteomb 
Spindle Pratt & Whitney Gang 
e-Spindle Gar vin Gang Drill 
r-Sp in le * 
X-Spindle Quint Turret Drill 
ach 25and 3) in, Prentice Bros, 
1 Garvin Power Millers 
2 Brainard B. G. Miller. 
4 Gavin (Rack Feed) B. G. Miller. 
. 7 Brainard (Lincoln Pat.) Miller 
. | Bliss Reducing Press, B. G. with 8 in, stroke. 
e¥ Bliss Double-action 'D awing Press 
1 Appleton L nivers sal Grinding Ma hone, 
. 2 Landis 

ABOVE LIST comprises only a few of the many bargains we have 
in stock. Send for new Bicycle Catalog. Just out. 


700 Machine Tools in Stock. Send for Lists. 


x Drill. 


Loma 
ses 


Drills, B. G. and P. F. 


eee ee ee 
LES SL SIF 





Second= 
Hand 
Machinery 


in first-class order, much of it 
as good as new. 

We have constantly in 
stock a large selection of such 
machinery, bought for cash 
or taken in trade for new tools. 

It sells so quickly that it 
doesn’t pay to print a list, but 


we may have the very ma- 
chine you need, 

Please tell us what you 
want. If we have it we'll 


make the p ice right. 


HILL, CLARKE & CO., 


Machinery [lerchants, 


156 Oliver St. 12 S. Canal St. 
BOSTON. CHICAGO, III. 





MACHINERY FoR SALE. 


28 in. x 24in. x 7 ft. New Haven Planer. New. 
21 in. Gould & Eberhardt Drill. Good as new 
6 in Boynton Hand Shaper. ae a 
4 to lin. Open-die Bolt Cutter “ “ . 

Nos. 1, 5 and 6 Roots Pressure Blowers. Al condition, 

9x 9 Greenfield Upright Engine. Good as new. 

36 in. x T+ ft Upright Boiler. Good order. 

Lot 64% in. and 744 in. Hammered Steel Shafting. 

Bearings, Friction Clutch Pulle ys, etc., less than half value. 


COOoOBE c& CO., 
163 and 166 Washington St., NEW YORK. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 








15 in. x6 ft. Engine Lathe, 52 in. x 20ft. Engine Lathe. 
ie = ie 19-36 and 50in Drills. 


2990 13% ‘‘ ee sa Portable Drill. 
= ¢*p “ ” 36 in. x 14 ft. Planer. 
» “a 96 = 12 in. Shaper Traverse Head, 
37 *30 * ee std Gear Cutter, 54 in. 
_s *-o = ee ” Milling Machine. 
10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 


Boiler Rolls, 


Send for full list and prices. 


Punch and Shear, etc. 





145 Broadway and 86 Liberty St., 
NEW YORK. 


GEORGE PLACE MACHINE CO. | 














GARDNER 
FULL THREAD AT'ONE-CUT” | 


ALL PARTS ‘SUBJECT: To-WEAR-ARE | 
CASE-HARDENED~ ALL: GUIDES: OF--) 
HARDENED: STEEL :+#2~ 

cao ADJUSTABLE: DIES: 
| EXACT SIZE IRON: ano 72° OvER|| 
| SIZE-IRON CUT- WITH'SAME: DIE: 


Q)) Ski FoR 25° PAGE _Q) 
JL LUo TRATED : ae S6UF\\ ~ 


SHBESLY Aces 23m a 
Sve CHICAGO ILLUSA 


N CANAL: ST. 
~~~ SS 8S 
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SECOND-HAND MACHINERY. 


86’ Gould & Eberhardt Gear Cuttér. 

26’ Pratt & Whitney Chucking Lathe, 

60” Triple-geared New Haven Lathe, with chuck 

jaws. 

40’ New Haven Back-geared and Power-feed Drill 

82’’ Double-head Pond Planer. 

No. 1 Giant Key Seater. 
Send for complete list. 

Bicycle machinery. 


PRENTISS TOOL AND SUPPLY C0,, 
62 & 64S. CANAL ST., CHICAGO, ILi. 


A FEW RARE BARGAINS. 


60” Pond Boring Mill, with 2 heads. 
84”-Swing Engine Lathe, bed 20 ft. 
long. 
18” x 10 ft. Flather Engine Lathe. 
15’’x 6 ft. Flather Engine Lathe. 
30" x 30” x 8 ft. Whitcomb Planer. 
26” x 24” x Tft. Wheeler Planer. 
Send for complete new list just out. 


HILL, CLARKE & CO., 
156 Oliver St. 14 S. Canal St. 
BOSTON. CHICAGO. 


Send for catalogue ot 








ety 


SU Fl, SAPETY 


BLAKE & JOHNSON, Waterbury, Conn. 


BUILDERS OF 


PIN, HOOK AND GYE MAGHINERY, 


AND LABOR- wai MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods, 


Send Samples that we may 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 





PRENTISS TOOL and SUPPLY CO., 


11S LIBERTY ST., New York. 
CHICAGO STORE, 62 & 64 S. CANAL STREET. 





Cleveland Machine Screw Co., 


CLEVELAND, OHIO, 


STEEL BALLS 















WRITE FOR 
INFORMATION. 
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CONSULTING MECHANICAL ENGINEERS. 


L. P. BRECKENRIDGE, 


Mem. A. 8. M. E., Consulting M. E., 
CHAMPAIGN, 


JOHN R. CLAY, 


Consulting Eng. for Water Works, 
236 Kirkland Street, CLEVELAND, Ohio 


y. B. ~ ORE Y, Electrical Expert. 
Apparatus Designed, 
3 Equitable Molidine Boston, Mass 


T ‘ '1~D Y . ‘ 
W ° E. ( RA N K, M. K., 
New England Engineering Co 
Electric Light and Power Plants. 
17 Harrison Avenue, WATERBURY, Conn. 


CHARLES A. HAGUE, 
CONSULTING ENGINEER, 
Pumping Plants. Power Plants, Steam, Water, 

Electricity, Designing and Experting, 
P. O. Box 323, mB. ¥ 





CHAS. 0. HEGGEM, 
Consulting Engineer. 


215 E. South Street, MaAssILLon, Ohi 


FRANK H. POND, 
Consulting Engineer, 


619 Wainwright Building, Str. Lours, Mo 


C. L. REDFIELD, 
Designer of Special Machinery. 
Expert in Patent Causes 


Room 604 269 Dearborn St., Cuicaco, Ih 


C. E. SARGENT, M. E., 
Cuicaeo, Ill. 
U.S.A 


WM. O. WEBBER, 


Consulting Engineer, No. 78 Mason Building 
Boston, Mass lel. 2102 





THOS. H. DALLETT & €0., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
To 0 16, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
m and other 
” Machinery, 








T. SHRIVER & CO., 


333 East 56th Street, N. Y. 


lron and Brass F ounders and Machinists 





of any size, moulded on machine 


no pattern needed. 


A 7 any diameter, face an1 pitch, nade on Gear 
oulding Machine—no pattern needed. 





* WORCESTER “ 
\ MASS. 3: 













ALFRED BOX & CO., 


PHILADELPHIA, PA, 


Builders of Standard and s 
Cranes of all descriptions, Double o— 


i pas over 30,000 Hoists and 700 





CANES 


AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., 
Send for Circulars, 1622 Monadnock, Chicago. 





SPEIDEL’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYS, 
SPEIDEL & ROEPER, 


READING, PA. 
Send for Catalogue. 








CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK. 








SEND FOR CATALSCUS. 












2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 





Dixon’s Silica 
Graphite 
Paint 


Will preserve a roof for TEN to 
FIFTEEN YEARS-—perhaps 
fonger, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 


2 The National 
= Feed-Water 
Heater 


A brass coil Heater 
delivering water tc 
the boiler at 21¢ 
Fahrenheit. 


00,000 H. P. sold. 
bri es low. Satis- 
faction universal. 

* The National 
Pipe Bending 
Co. ——~ 
82 River St 








Foaw Bevan. Ot. 


~ Ask your neare 







Stvle A. Three-Jaw 


Or CHAS, CHURCHILL & CO., Ltd., 


st Deale r 
Manufacturers for 


4 THE LATEST 
Se IMPROVED DRILL CHUCKS, 


4 
9 Strong, Accurate, Durab'e, Cheap, 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., 


21 Cross St., Finsbury, London, Eng. 


or send to the 





Style B 


Two-Jaw. 


Awards at the World’s Fair. 


U. S. A. 








“CUSHMAN” 


CHUCKS. 


For Lathes, Drills, Chucking and 


Screw Machines, 
work. >. * » 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





1 * 
CHUCKS The " National.” 
INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 
Est’d 1882. Strongest Easiest to 
Reversible 





change. Best finish 
Jaws patented giving 5 changes 
including every possible position 


ILLUSTRATE DCATAT: GUE sent, Libe 

al discounts. Prompt shipment. WW w HITLoc K. 

= Cortinndt St.. N. ¥.. Works, Hoboken, 
J. McDowell Stocker & Co., Chicago. 


We LEAD, OTHERS FOLLOW. 


Sweetland Ccmbination Chuck. 





Reversible Jaws. Accurate 
Standard Inde ye ndent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True, 


SEND FOR CATALE E. 


The HOGGSON & PETTIS MFG. CO., - New ene Coun. 


For Reducing and Pointing Wire. 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information addres 
Manufacturer, 


18. W. whch Waterbury, Conn. 
= == The Almond Coupling 


NEW quarter turn 
= motion to replace 
¢ quarter turn belts and 
a bevel gears 


T. BR. ALMCND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥ 








s the 













WNOTeSsL Bee. 





Au pVt bt of use you 


TELEPHONES SENT ON TRIAL 


UNIVERSAL TELEPHONE CO. 


INDIANAPOLIS, 1 


SOFT CASTINGS, 


Made from best grades 





of Pig a for 


Light Machinery, Electric Work, ete. 


THE BURR & HOUSTON C0., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 








Corrugated, Conner Tubes 


as used in our Wain- 
wright Feed - Water 
} Heaters, and other 
y steam appliances. 


“The Taunton (Mass.) Locome- 
tive Mfp, Co 












PEQUOT DRILL CHUCK 


\ new Drill Chuck h ving & More pows rful griy 
than any chuck ever offered b... seems a bruad 
im, but we prove it to mechanics who will 
examine Ask at your de alers or write us for 
particulars 


THE D. E. WHITON MACHINE 0., 


5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 


SKINNER ce 


ombina n Lath 
Ch ucks Ww th patent reves ible jaws, 
S il Chui s Vianer Chucks and 





New Britain, Conn. 
94 BEADE ST., Now York City 


END FOR CATALOGUE 





PRATT’S 


Positing Driving § 
Drill Chuck, 


The best system ever devised for holding 
soi driving drills, 


WRITE FOR CATALOGUE TO 


THE PRATT CHUCK CO., Clayville, N.Y. 








RKMEN 


m4 mre \W/OR 
ge oa i VV iNet 


NG 


ea a 


YISS FILES. 
M1 YN ) © 
LTONM. STREET, 
YEW TORK CITY 








L&ESSER Cd 
= en YORK. Ro 


> Branches: 111 Madison St, Chicago. 
708 Locust St., St. Louis, 


DRAWING MATERIALS 


AND 


’ hyp Instruments. 







The largest an ds st assorted @ md in America. All requisites 
for fie “ and dr room. Wi h m tudy of this line, 
and « are arranted to be as n thn r rfect as it is possible 
to m et them. Pr reasonable 


CATALOGUE ON APPLICATION. 








T BLACK-S.&H.WATERPROOF INDIA in; 
FRCE FLOWING & ABSOLUTE a ERPROOF NK 


THE-BEST: LIQUID:DRAWINGINK wow aot 


If your dealer does not keep this ink in stock 
send 2 cents in stamps to THEO, ALTE- 
NEDER & SONS, Philadelphia, and they 
will send you a full size bottle. 


{TS JE 












STEEL CASTINGS - 


OF EVERY DESCRIPTION. 


MADE FROM BEST 


OPEN HEARTH STEEL. 


Send for Estimates. 


THE JOHNSON COMPANY, Johmstown, Pa. 





ACCUMULATORS. 





rndependent 
Claw Jack. 


SEND FOR CATALOGUE D. 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
Jacks, Valves, Fittings, Packings, 





"Pulling Jack. 


THE W. & S. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, PROPRIETORS. 
204, 206, 208 & 210 E, 43d Street, New York. 
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ENCINE LATHES. 


22’ and 24’ furnished in lengths of 8, 10, 12, 14 


and 16 feet Bed 


With all modern Improvements 






Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


we use only the finest 





eos Trecuce g000 work 


recon pers anc employ the most skilled Mechanics 

hence, are ‘mn Sosition te offer the best Mechanisms Dietz, Schumacher & Co. 

ie be obtained af © Fr 4dereie arice P " ait. $ 2 4 
( f 





ee « GORDON 


a eal ui ae 





— 


@)\ 


= LATHES 


30” and 42”, 





_ oo. ae os ee Immediate Delivery. 


Information free on improved patterns. In practice this machine absolutely delivers from 30 to 40% 


more work than the ordinary. 


THE LODGE & SHIPLEY M. 1.C0,, Cincinnati, Ohio, 





MECHANICS 


Ver hanical tert lee lectural ving 
Desiqning ; Masonry; é arpentry Jay I 42 Ornain ree mad Struct at in 
Work ; Steam aed ring (Stationary, Locomotive or Marine; R 
neering; Bridge Engineering} Municipal Engineering; Pl 1g and 7 uf 
Mining ; Prospecting ; the English Branch 

The courses commence with addition in Arithmett that to enro 
only necessary to know how to read and write \ Scholarship ent he 
holder to tuition, until he is qualified to receive the Diploma I ! " 
long it may take nor how often it may be necessary to review, Student in 
interrupt their studies and chang the ir residences Scholarship ie not 
forfeited upon failure to pay ‘astallments promptly Each student is a class 
by himself, and has the advantage of indi vidual direction by a competent 
instructor. Students make rapid pre yress in learning to Draw and Letter 

nd Q lestion Papers, Condensed, Simplified 





vecially prepared Instruction a 
The Steam Engineering course is intended to 
Licenses. All represe ntations may be relied upon 

Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 


FIRE 


qualify engineers to secure 


PRACTICRY” 


TRADE MARK REGISTERED. 





in its incipiency can generally be extinguished with a pail of water, Seoring ot 
ENGINE and PUMP piston rods can be pre nted by using ‘‘ EUREKA’? PACK- 
ING. LOSS of POWER from wrong adjustment of Engine Valve is corrected 


with an INDICATOR. Ours at $40 pe in every respect to the high-priced ones 


HINE & ROBERTSON CO., 6! Cortlandt St., N, Y. 


D. QUINT, Hartford, Ct. 


Send for Circular, 





LITTLE GIANT | A 


SCREW 
PLATES. 














For Jewelers, Dentists, Amateurs, Machinists, Black 
amiths and C aries re-makers ’ use, a large variety of 
Labor-Savy ing Tools and Machinery. Send for our 
Vatalog * ir 


WELLS BROS. & CO., 


CREENFIELD, MASS., U.S.A. 







































Bi 
IF YOU WANT ANYTHING IN THE LINE OF*> = if 
DROP PRESSES-DROP HAMMERS STRAS A 
(AUTOMATIC DROP LFTERS an 
SEND FOR A CATALOOU Y t 
. | 
| 
a} 5 | 
; Your Lathe Centers a : 
| With our RL : || 
| 66 ¢ || 
PRIND | CENTRE GRINDER,”} = | 
| and save time and —_ ah ARRANGED 
L pres li =» I} FOR TAPPING 
TRUMP BROS. MACHINE CO., Mfrs.| ~ | seep 
WILMINGTON, DEL., U.S.A. oon 46 
iT curs costs.|' f &® SPINDLES. 
The McCanna 
Adj. Thread EN tron 
Cutting and ae SR cote. ia 


v, 


Milling Tool. 
Made only by 
The mere Rice Sastneniag Co., Wilmington, Del., U.S.A. 


EVANS FRICTION CONE CO. 


— HANGING AND STANDING 
CONES. 


=: fs MADEIN ALLSIZES. 


Thousands in use trans 
mitting from 1 to 0H. P. For 
information addre 


No. 85 WATER STREET, 
BOSTON, MASS. 














FACE 
—— 
NI7ZCENTRESS TANEW YORK. 
2 SEND FOR a-CATA Pevsraitian es 








WOOD WORKING 
MACHINERY 


OF EVERY DESCRIPTION. 








AUTOMATIC BAND SAW FILER. 


sone-cighth inch from point to 4 t \ arse as one inch 
ntt ETH PER MINUTI Comn 





form thar han 1 filing. Keep y ped +i Al Dor 


nif vre work! 
Sav andpay «! oe 


| Awe I ’ u He ow many 
oints pe Hand wor repens. VAPLEASANT, DIFF. 
ae DISPENSE wir ir, Get this machine and let your boy 


runi Send for cir 
N.Y. 


Catalogue on Application, 


THE ECAN CO., 


239-259 W. Front st., Cincinnati, Ohio. 


P. PRYIBIL, 512-524 W, 41st St., 


i f " 0 po . on files, 
Will file uneventy space t saw Leavy no bur Its work is more 





REGULAR SIZES. 
° ine h by 60 inc h by +4 feet. 
48 


“ ad “7 iy 

36 * 
26 “ Ty 24 “ + 6 Ty 
15 “ i) 15 a7 4 





PATENT CUTTERS. SPECIAL 
Pat. Dec. 24, 1889, MILLING MACHINES DES GNED. 
Write for full information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, U.S.A. 


STIRLING SCoore 


WATER TUBE SAFETY BOILERS. LATHES 


SAFE, ECONOMICAL. DURABLE. 
AND 


No cast metal. No flat surfaces. No multitudi- 
UNIVERSAL TOOL GRINDERS. 


nous hand-hole plates and gaskets to remove, clean 
SEND FOR PARTICULARS. 


and make tight with every cle aning. Four manholes 
MADISON, WISCONSIN. 


give aves ss to interior of every tube. Write for 
FOR SALE 
= 


catalog 
A Large Manufacturing Plant lately used as a Bi- 


THE STIRLING CO., 
cycle Works Large part of Shafting and Pulleys 


Gen’! Offices, CHICACO, ILL. 
already in position, so that Machinery could be 


attached and operations begun at once. This prop- 
erty, With water power, is well adapted to many 
kinds of manufacturing purposes, and will be sold 
cheap. For further intormation address, JAS. 
DICKSON, 98 4th St., Pittsburg, Pa, 








Branches in all Cities, PULLMAN BLDG. 








NOWV READY! 


Modern Examinations of Steam Engineers 
WRITTEN FOR ENGINEERS BY AN ENGINEER, 
! 2mo. Cloth. 300 Pages, 53 Chapters. 

Comprising full and complete answers to 300 questions for the use 

of engineers and firemen, when preparing to make application for 
*xamination for U. S.government and State licens and for the 
information of engine build ors, boiler makers, mac hinis sts, 
By W.H. WAKEMAN. 

PRICE, - - - 


AMERICAN INDUSTRIAL PUB, CO. 


etc. 
$2.00 


Bridgeport, Conn. 


S\ BEVEL GEARS, 


. Cut Theoretically Correct. 
Special facilities for cutting worm wheels. 


p22 HUGO BILGRAM, 


MACHINIST, 
440 N. 12th St., Philadelphia, Pa, 








—— 72 we TABLE 
MORSE UNIVERDAL Lqoth 
THE LARGEST AND est COMPLETE 







LINE OF DRAUGHTING ROOM FURNITURE 
MANUFACTURED BY 


Morse MACHINE CO. ROCHESTER NY 


Draftsmen: Send us your address and we will be 
glad to mail you our illustrated catalog free. 








SEND FOR CATALOGUE. 


Massachusetts Emery & Corundum Wheels 
ORCESTER MACHINE SCREW CO 


These wheels are made from the purest of Emery 
and Corundum only; they are made by a process that 
does not injure the particles, but allows them to retain 
all their natural hardness and sharpness. 


MASSACHUSETTS CORUNDUM WHEEL CO,, 


Rapid Cutting Emery and Corundum Wheels 
424 ATLANTIC AVE., Boston, Mass., U.S. A. 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 








WRITE FOR CATALOGUE 





BoLtT ans Nut 














s9° ed? ofS” 
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att 
MACHINERY, i oe 
Se aot 4.8 ¥ 
é 49 Be gata BO 
yt*” oo ayio® <9" 4 go The N ATI 0 N AL 
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we” 


MACHINERY CO. 
TIFFIN, OHIO. 








AND PRICES. 





These Ma- 
chines embody 


the best princi- 


ples for the 
_ rapid produc- 
Stion of good 


work, and have 
many conven- 
iepces. 


ADDRESS, 


LANDIS 
BROS. 


Wayresboro, 
Pa. 





No. 3 Plain Grinder, 


AD. JANSSENS. 
16 Place de la Republiaue. Paria 


No. 3 Universal Grinder. 





Germany: SCHUCHARDT & SCHUTTE. France: 


69 Spandauerstrasse. Berlin. 
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D, SAUNDERS SOM, 


Manufacturers 


Pine Cutting & Threading Machines 


For Pipe, Mill and Stear: Fitters’ Use. 


TAPPING MACHINES, 


For Steam F*tting, alsc 


Steam and Gas Fitters’ Hand Tools, 
SEND FOR CIRCULAR. 21 Atherton St... Vonkers, N. ¥ 


NEW HAVEN MFG. C0., BORING AND 
A ppmrorscrinin oF TURNING. 


MANUFACTURERS OF 








MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Inc:ease Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-C cudasten Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


























I i 









» P. BLAISDELL & CO., 


Manufacturers of 


“a Machinists’ Tools, 


FRICTION 
PULLEYS 







F.E. REED 00., 























; Worcester, Mass., 5 Sel WORCESTER, Mass. ' 

4 zi 4: 5, & 6 ft. ving 
| MANUFACTURE . ' —E 
ENGINE LATHES LATEES, Bali. Bictor, 
an An EAE | Be si Sin 
IL s —AND— 

LING MACHINES... |SEBASTIAN- MAY ike! ciseaee The tan n Norman el Bench Lathe. 
: Gelling AD south Oaual Street, Chicase. SIDNEY, OHIO. : : ein vane. machine: 
424 Telephone Building. Pittsburgh, Pa COU PLINGS. ™ or aun KW cUrrKK 
The best tool on the market 








) LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


- SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 


‘ . —— for all kinds of small fine 
— work. Send for Catalogue, 
; i v C Manufactured by 
Mention AMERICAN MaCHINIST. WALTHAM WATCH TOOL CO . 
a go Springfield, Mass, 
Oo WRIGLEY'S EMERY DRESSER 


MACHINES, the Latest and Best, 


HURLBUT ROGERS MACHINE CO., | gizsizant iis, cmon SsycreerMatecarans 
all lel SO. SUDBURY. MASS. T. Set cut 85. 87 Fith. Ave oh ata si 0.8, A. 
eden i «., FPLATHER & COMPANY, 


NASHUA, N. H.,, U.S. A. 
































With and without Back Gear. 


CYLINDRICAL DESIGN. 


, = = Sa?) GIVES GREAT STIFFNESS. “ y LATHE S, 











— see — SCREW MACHINES, 
Ay | = Ac Conse ely Detsame Ae. The Flather Lathe, 22 inch. PLANERS AND SHAPERS. 








cy is Maintained. 
w “2s (JONES & LAMSON MACHINE CO., 
op- SPRINGFIELD, VERMONT. 
: W.D. FORBES & CO 

as 





Sole builders of the Flat Tur 
ret. Lathe, also builders of other 





1302 ILUDSON ST.. 








Se SOE E - Turret Machinery, Publishers 
, tT te 73 oe _ ——-~\ le of ‘Rapid Lathe Work,” by 
Hoboken N. J. gS ouree y 4 Capacity 2 in ‘we new method (Hartness System) 
3 ~ | om bal os damaten. Send for catalogue. 
Two blocks from | @ -_ OS i. tone. 
14th St. Ferry. 


i Briar {Milling Machine 
‘ 


OG T 
AnNIVERSAL a Ra GEARCUT ay ACH 
MACHIN . ALSO 











BEYOND COMPARISON IS 


é THE RIVETT LATHE, 
a staat, MADE BY THE 

Eat = FANEUIL WATCH TOOL CO., 
“E, me sakes ee tery ‘ae del Chuck 


~ Gran 
“i — an Closer, from 100° o to 800" more work can be done. 
Write for particulars 


A TULver’s Prorir 


Lies in the accuracy and amount of work it will or 












wit er al SSESTIES 


(itse/N0es $0n Appl lication 








A practical all-ar — 
and threading ‘te - Esp ally 
Pept y dhe thaw ecom saloat a 

elf-hardenin steel 


MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDCEWOOD AVE., 
CHICAGO. 


can be made to produce ina given time. No machine 





will do better nor more than ours. Get our book and 
ascertain just what it'll do. 









The Cincinnati Milling Machine Co. 


CINCINNATI. OHIO 


THE GOLBURN KEYWAY CUTTER. |CURTIS & -F CURTIS, MILLING MACHINES FOOT POWER LATHES 
Mi Gey . 


DROP FORCED. 
OF STTEL 








Built in four For Electrical 
sizes, Combines yr and Experimen- 
many points of pane Sn tal work. For 
excellence. For = Gunsmiths and 
Tool Makers. For general Ma- 


TURRET LATHES. 
\ chine Shop Work. 


HIGH GRADE TOOLS ONLY. 
High grade tools; elegant in design, superior in con 


struction. The heat, foc »t power lathes made, and quality 
DARUFACTURED BY considered the cheapest. Bend f or catalogue and prices. 


KEMPSMITH MACHINE TOOL G0.,| “voor sttsy'se. wocuwonn, anu.” 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lrp. 
MILWAUKEE, WIS., U. 5. A. 21 Cross St., Finssury, LONDON, e. }.. One. 


AND 










rapid work and 
exact duplica- 
tion of same it has 
no equal. Send 

= : —for illustrated 
—* SS cat logue. 


varie, | BAKER BROTHERS, 


365 S, Erie St. TOLEDO OMID 

















0 “Hodespiig “3S UepsTy 99 
n 
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The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 





MULTIPLE PUNCH. 
BOILER, TANK AND STR4CTURAL IRON WORK, 


ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 
WACOM WORKS. PLOW SHOPS Ac fc 


wo od © BBB 
= = 


{ ¥ : : i ie 
Fe 


STARRETT’S 


Fine Tools 


Best in 








BO4O408 


SCCVVsesesvse 


Warranted Accurate— 


; 
; 


Workmanship—Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 


L. S STARRETT, 
Athol, Mass., U. 


S.A. 








W.C. YOUNG MFG. CO,, "sas" 
Foot Lathes, Engine Lathes. 





SHEARS AND PUNCHES 





DETRICK & HARVEY 
MACHINE CO., 


Manofacturers, q 
Baltimore, Md. 







OPEN 
SIDE 
PLANERS. 





CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 








Any Size or Style. Send for Catalog. 
BOSTON CEAR WORKS, 
35 Harttord Street, 
(FRAKK BURGESS, Proprietor.) BOSTON, MASS. 








OL MA "MASS. Us 


pT USA. 
oe eR Ai RPANTED. fe 
4 


eS ) Catalogue Free. 





Albro Worm and Worm Gear 


Consumes less 
power and gives 


better results 


than any other 
System. Infor- 
mation cheer- 


Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 








SOMETHING NEw! 
Adjustable Notch 
Centre Gauge. 
Price, post paid, 60 cents. | 


Coffin & Leighton, 





IF YOU USE 


THE INTERNATIONAL 


HIGH GRADE AUTOMATIC INJECTOR. 


CATALOG TELLS WHY. 


ARE 
COLL I 
WORLD SPECIALTY CO., 


BILLS 113 SEVENTH ST., DETROIT, MICH. RESULT. 
roduc Profiled Work by Milling is Almost Impossible 


If you have to buy your Cutters, by the high 
costs of these Cutters and by the long time 
you will have to wait forthem. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 


SMALL 





RELIEVING LATHE and you will, 
with surprise, find out how cheaply and how 
quickly youcan make your own Relieved Cut- 
ters with either straight or spiral teeth, rect- 
=3 angular or side relief, also relieved worm 
gear hobs with spiral teeth, cutting faces 
rectangular to thread. 














SYRACUSE, N. Y 


BRONZE SMELTINGCo. Tita 
50 WASHINGTON AVE.PHILADELPHIA. 
_ | ELEPHANT BRAND PHOSPHOR-BRONZE 
| INGOTS, CASTINGS, WIRE,RODS, SHEETS, etc. 
; — DELTA METAL— 
: CASTINGS, STAMPINGS 4nd FORGINGS. 














a, ge ee a VA Ee 


If we did not feel a good de al of confidence in 
the we whing and wearing qualities of 


Rue’s Little Giant | Injectors ana Ejectors. 
{We think them without an equal] as well as of 
RKUE’S BOILER WASHER AND TESTER, 
{It uses warm water, avoiding injury to boiler, and facilitates 
raising steam] we should belessanx- © ious to get our Illustrated 









Catalogue into the hands of mechan- y) ical men everywhere. The 
ape contains information of ; value, ragh ee invited 
to send for it 1 is . t treet, 
RUK MEG. CoO., PHILADELPHIA, PA. 
NOVER’ a 
iN (@) 


HANDSOME CATALOGUE ON 


JONDENSER 
THE CONOVER MF6.CO. 39 Contuanor S.NLY. 


The ROPFES Lire-Steam Foed-Water Purtier, 


Guaranteed to Prevent Scale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 

















14 in. x 6 ft. Hendey-Norton Lathe 
These 
room work. 


They have the 


Norton attachment for screw cutting, 








and 12 in. x 4 ft. Hendey-Norton Lathe. 


are modern, high grade, practical tools, and are especially adapted for tool- 


giving 36 different threads 


and 36 different feeds with only two changes of gear, and movement of lever in gear box 


from one notch to the other 


Note the 
desired point in either direction. 


automatic stop under apron. 
Invaluable for internal or duplicate work, 


It will automatically stop carriage at any 











The 12 in. and American Watch 


lathe is fitted with drawing-in sleeve 
Tool Co’s, Standard Chuck, used in making small taps, reamers, etc. 


Work finished first and cut from bar afterward. No centering required. 
See carriage reverse lever by right-hand side of apron; 


shaft shipper required. 


no reaching for counter 
Send for catalogue. 


THE HENDEY MACHINE CO., Torrington, Conn. 
| EUROPEAN AGENTS : ‘HAs. cHurcuit & co., Lowpon, Ene. 


* SCHUCHARDT & SCHUTTE, BERLIN, GERMANY. 
EUGEN SOLLER, BASEL, SWITZERLAND. 
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“THE OTTO” GAS ENGINE WORKS, 


33d & Walnut Streets, 245 Lake Street, 
PHILADELPHIA. CHICAGO. 


New York Agency, 18 Vesey St. 
40,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
| PRODUCER GAS, 
= til Ho ~ OR GASOLINE. 


COMBINED 

















ee ST bury r cram 


THE RAND DRILL coa., 
23 PARK vLnee, ae Y. GITY. 
of alr compressors for all purposes and conditions, 








“OTTO” GAS ENGINES AND PUMPS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


ROCK DRILLS, AIR COMPRESSORS, 


All styles and sizes, 
Suitable for all duties. 


THE POHLE 


Aik Litt Pump. 


Send for full 
descriptive catalogues. 


> 
THE INGERSOLL-SERGEANT DRILL 60., 


Havemeyer Building, NEW YORK. 








ALLEN’S PATENT PORTABLE 
Pneumatic Rivetters and Air Compressors 
DE BERGUE & CO., Manchester, England. 








— SWEET’S 
ia Measuring Machine. 


The only micrometer 
that will not lose its 
accuracy by wear. 


Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL co., 
Syracuse, N. Y¥. 





MABE YOUS TOOLS WITH ASTEEL STAMP, 

co} *. A. SAC RARRA. 

z< 125 CHAMPLAIN ST. 

Ti CLEVELAND, OH/O. 
SEND FOR PRICE LIST No 4 


BS: Dee cr) Der Deo NED LAT ea Nea eae TL “asx 
OUR WET EMERY GRINDER D382 


“ 
there tools of its class a 
» enter a market % 
Be cotta In winning the hearty agp eg te 382 
een 
mechanics in this oor it wv we Re 
voblem ¢ 

tly successful. It effectually solves the ve “t F pees hi! itt 
o neeguoverr und illustrates in its construction stmptt 
VW ‘ater-su Vv, ane 


if excellence are BGs 
many vital points of € 

qevye pee i eee oe hich i it would afford us pleasure fo B§2 

61 clearly set for hin a cre 

dd 

ste 














Yj 


—was de SUf oned ant 


were by no means Uunknor wn. 


of some of the most exacting 


G CO., 
mail you. LELAND & FAULCONER M’F’ 
Detroit, Michigan. ' 


xe SU VER ETT 


SPN IND ILD ID ID IVD ras Yea, 


CATEST BEST! CHEAPEST! 


COLD METAL SAWING MACHINES. 


For Att Crasses Or Work. 


EVERY MACHINE WARRANTED. 
SEND FOR NEW CATALOGUE. 


CHICACO, oniaaad - 
NEW YORK, - 


NS 
+ 
r. 
¢ 
b 
r, 
& 
. 
r 
NS 
» 
r. 
NS 
2s} 





703-7 WESTERN UNION BLDG. 
29 BrRoApway. 


OUR LATEST PRODUCTION. 


No. o Radial Drill. Something — 
new. Advantages for all shops. Now 
ready for you. 


BICKFORD DRILL AND TOOL CO., 


SOVeVeVesSesesesesesesessesse 
3 Pike Street, Cincinnati, Ohio. 














AV 


MANUF 





E> Ww) 


__ OF IMPROVED 





PANTS. CA 


ACTURERS 





CORLL LUSS; STEAM ENGINES @ 
~. IN hacer 9 


ONTRACTS —s a 
s TAKEN FoR (OMPcere POY E® 














(Tande 


. FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. 


m Compound.) 


WA as y Tatenies 


P., ALL STYLES. 


Send for Tlustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice- i and Refrigerating Machinery, 





~ Me fu 
The 





Miten. 


j WESTON ENGINE CO., Paintel Post, N. Y. 


Yt pty hee 


WESTON 5 ENGINES 


, om on Se nll d 12 . Y. City. 
Scranto Seppe y & Ma chiaenn Serar snag 
-Russell 82 é ake St » ¢ tl 
kK. Carey ‘& ir ‘o., 261 it St. 9 ” Bal 
wore, M 
ll, Lewis & Staver Co., Seattle, Wash. 





38 Cortlan 


18 South Canal St., Chicago, Ill. 





dt St., New York City. 


AMES IRON WORKS, °:Weco 


N. Y. 


50 Oliver St., Boston, Mass, 
1026 Filbert St., Philadelphia, Pa 















ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


—AND— 


ij HOISTING ENCINES 


VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


WESTERN Brancn, 60 8, Suach STREET, CHICAGO 

















anteed Friction Clutches, ete. 


LINK-BELT ENGINEERING CO,, 


NICETOWN, PHILA., PA., 49 DEY ST., NEW YORK. 
EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling 
rials) Manila Rope Power Transmissions, Link-Belt Guar- 


any mate- 


(Western House, LINK-BELT MACHINERY CO., Chicago. ) 








VACUUM PUMPS, 
AIR COMPRESSORS, 


CUILD & GARRISON, 
Kent Ave., cor. S. 10th St., BROOKLYN, N. Y. 


FILTER PRESS PUMPS, 
CONDENSERS, STEAM PUMPS, 





DOES CoO 
Buy them of your dealer or from us. 
CIRCULARS MAILED ON APPLICATION, 


FARIES TUBE CLEANER. 





D WORK. NEVER CETS STUCK. 
FARIES MFG. 





MAKES CLEANING EASY. 


CoO. Decatur, Ill. 





MOFFET PORTABLE DRILL. 
UNSURPASSED £). Weighs 48 lbs. and 


. : drills from \% to 
Simpson's Centrifugal ASA 244 inches diam- 
Steam Separator.| REAMER, 


eter. 

For Supplying Clean and Dry Steam —_ 

to Engines, Dry Houses, ete. . . 

Place Separator as close to engine Will work in any 

as possible, the steam sabing a spiral iti 
course between the threads causes position. 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 

poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 











Runs with Steam 
—OR— 


, Sap Air. 


Mannfactured by 








SHAFTING, 


STEAM SIR 


Send for Catalogue. 





; J.G.TIMOLAT, 
Fifth and Buttonwood Streets, Philadelphia. UNC AAMAEABLE 

THOMAS HOE Sumner St., E. B , Agen ar 465 & 467 W. Broadway, 
QuAS EOET bcos fey 3 pe wien Mead in tn ' NEW YORK. 





HANCERS, Etc. 


Friction Clutch 


17 Dey St., New York. 


t- SE. BROW W, 


ENCINEERS, FOUNDERS & MACHINISTS. 


— 







Estimates and Pians tur- 
nished for transmitting 
Power by 


Couplings. HORIZONTAL 
te AND 
or h— VERTICAL 
= — SHAFTING. 






Also for Erecting same, 


S800 AMERICAN MACHINIST Ocroper 3, 1895 


BROWN & SHARPE MFC. CO., PRATT & WHITNEY CO., 
PROVIDENCE, FF. I. HARTFORD, CONN., U.S. A. 


POLISHING AND FINISHING Solicit orders for the following machines and appliances for the manufacture of 


bicycles: 


Turret head machines and patented tools for forming hubs from the bar or forgings. 
MACHINE WITH R a Adjustable multi-spindle machines for drilling spoke holes in hubs and rims. Wheel 


constructing and adjusting tables, sprocket w heel boring and facing machines, tube cut- 











Swings 9. ting machines, fork head thre: ,ding machines, nipple tapping machines, Tucker's open 
Table, 40" long. dies, revolving chucks, 
Fitted for Bicycle Parts.| New York, 138 Liberty Street. Boston, 47 Pearl Street. 
Easy to handle. Chicago, 42 and 44 §S. Clinton Street. 





eree® ne Table 600. THE I BILLINGS WIRE CUTTER 
Drop forged from 









ENGLAND- Sess 6 EEeAS 280 Whitechapel Road, 
London 
atone ENGLAND oHas . CHURCHILL & CO., Ltd., 21 Cross the best Tool Steel. 
a ., Pinsbur ond ~ —— 
rz Geruany—SC noe WaT & SCH Lig. 59 Spa 
é erstr Cc. (Small 


Stx Cutting Edges. 


Qn 
GUS SAV DIECHMANS &s SOHN, Zit 





Strasse 87, Berlin, S. W. 12 Ge n 
~ France FENWICK PRERES & CO. 21 Rue Martel, Adjustable Gauge. 
Paris 

France—F.G — TZBERGER, 140 Rue de Neuilly % 

_ Pute » 
ame Cu penny yee PRED A. RICH, So nal St. Workmanship 
New Yor« = G. KRETSC auER, 136 Li 
—_— St., Roe son 


the Best. 





ae 8 10 inches. 


The Billings & Spencer Co., Hartford, Conn. 


Chicago Office: 17 S. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—/, BLOCK, on 





SAGHINE TOOLS. 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


| MONITOR LATHES 


—= SIX eseas 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Asherel Manulseturig Go, 


SOLE MANUFACTURERS OF 
































CYLINDER BORING MACHINE 


THE NILES TOOL WORKS co., 


HAMIL’/TON, OHTO. 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION, 












The most Com- 











wn 

é by piste, e omen act, 
and Reliable In- 
dicator Outfit, for 
Jenkins Bros. Valves. : OF ctr Oi 
tu o slow speed engines 
Honestly manufactured. y ws + made, | 7 his 
Warranted as represented. TRADE 5 J ceived at The 
Look for Trade Mark. Be AUIS p 4] bisn Exposition” 

fe the 
JENKINS BROS., a Highest Award 
NEW YORK, PHILADELPHIA. CHICAGO, BOSTON. for Excellence of 
© Design, Superior 
ne) Grade of Work- 





manship and Fin- 

ra ish, Reliability and 
Baad Efficiency. Send for 

Special Pamphlet. 


WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA, 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Torn Tables, Testing Machines, Shafting, 
=. Pulleys, Hangings, Couplings, eto. 
~ INJECTORS FOR ALL CLASSES OF BOILERS, 










Fifield Tool Co. 


A4OTOS, DESCRIPTION AND PRICES ON APPLICATION. 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


ee | WYMAN! ‘GORDON J. M. ALLEN, Prestpenr. 














Manufactured by 


THE G. A. GRAY CoO., 
CINCINNATI, OHIO. 





us — | 
THE FOLLOWIN n Co a r i —_ ad M = 3 - 
Amy epee Fait iaacae nr ecras =" DROP FORGINGS | esas 
MERCHANTS CARRY Sony “ ce ont Sth Bt ne oan a — ° . » SECOND ICE- SIDENT 
SAMPLES. Bea escee ones Cs SS Tacha Stach, Batnere. Woop WORKERS* VISES — 





J. B. Prerce, Secretary & TREASURE. 


THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
) Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 





WRITE FOR PRICES AND PHOTOS. 


GOULD & EBERHARDT, “"wAr* 


Rapid. 










PT. DEC. 5, 1888, 
DEC. 4, 1888, 
par, AUG, 25, 1885, 











Powerful, We make the following sizes of 
os HENDEY-NORTON LATHES, 

Original, 12”, 14”, 16”, 18”, 20”, 24”, 27” and 30” swing. Also 
Convenient. IMPROVED HENDEY PILLAR SHAPERS, 
A 15, 24” and 25” stroke. 

ccurate, See our advertisement on page 798 of this paper. 
Large Wearing|THE HENDEY MACHINE CO.. Torrington, - Conn. 

Manuiacturer 
Surfaces. .J.M.CARPENTER =__ i 


DOUBLE TRIPLE QUICK STROKE 
(TRADE MARK) 


WITH EXTENSION BASE AND suPPoRT To TARE, 2,500 IN USE. | PAWTUCKET.R.I. APS& DIE 








